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CURRENT RESEARCH ON ANTIBIOTICS 


MILTON GOLDIN, MLS.,* and KURT STERN, M.D.** 


Antibiotics are undoubtedly in the fore- 
front of present day medicine, but in 
many respects theoretical understanding 
has not kept pace with practical ad- 
vances. With the ever increasing num- 
ber of new antibiotics and the enormous 
literature dealing with the subject, the 
confusion has become worse instead of 
less. Since the treatment of infectious 
diseases depends in large mezsure on the 
intelligent application of the knowledge 
we have gained regarding the clinical be- 
havior of the antibiotics, and since these 
new drugs, marvelous as they undoubt- 
edly are, have definite limitations, it 
becomes the duty of the physician to 
keep himself informed of the progress of 
knowledge concerning these agents. Ad- 
vences in the clinical utilization of older 
antibiotics as well as evaluation of more 
recently discovered drugs will be dis- 
cussed. In addition, wherever possible, 
reference will be made to progress in the 
understanding of the biologic mechan- 
isms to which various antibiotics owe 
their effectiveness. In this connection, 
untoward side effects of antibiotic ther- 
apy are of both practical and theoretical 
significance. Finally, some recently re- 
ported properties of commonly used anti- 
bioties will be discussed which are ap- 
parently not directly related to their 
antimicrobial activity. 

There will be no attempt at complete 
coverage in any one of these fields; this 
would be manifestly impossible in the 
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The terms chemother- 
or antibiotic are 


space available. 
apeutic agent, “drug,” 
used interchangeably. The original dis- 
tinctions between these terms is todav 
of academic interest only, as more and 
more “neturally occurring substances” 
are being prepared by chemical synthesis. 
PENICILLIN 

Penicillin still is the safest, most versa- 
tile and generally satisfactcry antibiotic 
yet produced. The story of its discovery 
and development is already as well 
known as that of Ehrlich’s famous 
“magic bullet,” Salvarsan. Its mode of 
action has been extensively studied. 
George and Pand2lai! claim that penicil- 
lin exerts its powerful bactericidal effect 
by interfering with the nucleic acid me- 
tabolism of gram-positive bacteria. Gale? 
showed that Staphylococci require an ex- 
ternal source of glutamic acid and that 
this assimilatory mechanism is blocked 
in the presence of sufficient penicillin. 
These two views could be reconciled by 
essuming that glutamic acid becomes a 
constituent of nucleoprotein. 

The therapeutic applications of the 
drug have been well delineated in the 
past few years. In general, it is most 
effective against infections caused by 
gram-positive cocci, Neisseriae, B. anthra- 
cis, Spirochaetes, and, to a limited extent, 
certain of the Actinomycetes, and the 
larger viruses of the Lymphogranuloma- 
venereum-Psittacosis-Ornithosis group. 

Certain bacteria, particularly the Sta- 
phylococci and Neisseriae, possess an in- 
herent tendency to become resistant to 
increasingly larger concentrations of pen- 
icillin. With the ever widening indis- 
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criminate use of the drug, this phenom- 
enon becomes more apparent. Fortun- 
ately, this is not yet as serious a clinical 
problem as it was with the sulfonamides, 
because penicillin resistance is usually 
not of a high degree, and the doses com- 
monly used are far in excess of the min- 
imal inhibitory concentrations. Never- 
theless, the principle that antibiotics 
must be given in full doses and promptly, 
is still valid for this reason. 

Some organisms which ere naturally 
penicillin resistant, particularly the gram- 
negative bacilli, are active producers of 
penicillinase, an enzyme which is capable 
of rapidly inactivating penicillin and thus 
render it impotent against otherwise sus- 
ceptible species which may be present in 
mixed infections. It is well to keep this 
fact in mind when treating infections 
caused by a mixture of bacteria with pen- 
icillin alone, since associated coliform 
bacilli, for example, may produce enough 
of the enzyme to inactivate the drug and 
thus reduce it below the therapeutic 
level. 


A currently debated problem concerns 
the optimal administration of penicillin; 
that is, how maximal therapeutic effects 
can be attained. It was thought for 
some time that a continuous high plateau 
of the drug level was necessary for 
the greatest antibiotic effect. Gerber’, 
Jawetz! and others claim that peaks of 
high levels alternating with low ones are 
preferable and more practicable. Doses 
of 100,000 to 300,000 Oxford units given 
twice daily intramuscularly are adequate 
in most infections caused by sensitive or 
moderately susceptible organisms. The 
amount required also depends, to a large 
measure, on the extent of the infection 
and the degree of tissue break-down at 
the start of the treatment. In such di- 
seases as subacute bacterial endocarditis, 
where the invading organism may be 
protected by impermeable layers of tis- 
sue, larger doses are usually required. 
It has been established that the lethal ac- 
tion of penicillin continues for some 
time after its concentration in the blood 
falls below detectable levels. Tissue levels 
were shown by Schachters to be higher 
and to persist longer than serum levels; 
this supports the hypothesis that a con- 
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sistently high blood level is not neces 
sarily essential for the best clinical e 
fect, and therefore injections may 
widely spaced with safety. 


Almost every conceivable form of the 
agent is available—troches, oral tablets, 
ointments, vaginal and rectal supposi- 
tories, aerosols, forms for ion transfer, 
and for intra-arterial injection by ‘“hy- 
pospray”. None of these can compare 
with intramuscular administration for 
safety, efficiency, and height of level at- 
tained, but they have their uses in spe- 
cial circumstances. Of the many forms 
available for intramuscular injection, the 
so-called “depot” penicillin is a new prep- 
aration that seems to be eminently satis- 
factory. It is a mixture of water-soluble 
potassium salt of penicillin with an in- 
soluble procaine salt. A high initial level 
is obtained with this mixture, due to the 
rapidly absorbed potassium salt, and 
maintenance of the prolonged level is due 
to the slow absorption from the procaine 
depot. The allergenic potentialities and 
unpleasant reactions caused by oil and 
beeswax preparations are obviated by the 
more physiologic aqueous vehicle of this 
new preparation. 


Numerous studies were carried out on 
methods to increase the effective blood 
level of penicillin by blocking part of 
the renal tubular mechanism. Para- 
aminohippuric acid, benzoic acid, dio- 
drast, cerinamide, and many others have 
been tried with some success. Accord- 
ing to the current consensus of opinion 
among clinicians, these methods are la- 
borious, expensive and unnecessary. 

Primary toxicity of penicillin is prac- 
tically unknown. However, untoward 
reactions, allergic in nature, seem to oc- 
cur with increasing frequency. This is 
not surprising in view of the ever-widen- 
ing use of the drug and the greater like- 
lihood of a person who has become sensi- 
tized to be subsequently re-exposed to 
penicillin. Fortunately, severe allergic 
reactions, such as were reported by 
Walley®, are exceptional. As a rule, these 
reactions are not serious, and almost in- 
variably they are transitory. Individu- 
als with superficial fungus infections 
more often display an allergic flare-up, 
particularly following local therapy. 
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A somewhat different situation pre- 
vails in relation to another manifesta- 
tion of hypersensitivity, namely, the 
so-called Jarisch-Herxheimer reaction in 
syphilis. In its mildest form, this reac- 
tion is febrile, but it may be also ex- 
pressed in the form of severe exacer- 
bations of clinical symptoms and may 
even result in sudden death. Such re- 
actions have been known to occur soon 
after initiation of antisyphilitic treat- 
ment of any kind, and have been thor- 
oughly studied in arsenotherapy. Evi- 
dence points to perifocal inflammation of 
syphilitic lesions, comparable to hyper- 
sensitive reactions occurring in tubercu- 
losis, as the causal factor in the Herx- 
heimer reaction. Hence such reactions 
may be unavoidable in any type of effec- 
tive antisyphilitic treatment. Extensive 
studies on the occurrence of Jarisch- 
Herxheimer’ reactions on penicillin- 
treated syphilitics have been reported’. 
For the most part, reactions occurring in 
about 40 per cent of patients with early 
syphilis were mild, febrile ones. How- 
ever, two fatalities have been recorded, 
one in a case of central nervous syphilis, 
and another of cardiovascular syphilis®. 

The increased coagulability of the 
blood which has been alleged to occur 
as a result of penicillin therapy, has not 
been confirmed by other workers®. Sim- 
ilarly, aureomycin administration failed 
to shorten the coagulation time in 
humans!), 


A side effect of antibiotics in general 
which should be kept in mind in clinical 
practice, is based on their bacteriostatic 
effects on the intestinal flora. Pathogens 
as well as harmless saprophytes may be 
thus affected. Suppression of symbiotic 
organisms may even result in detrimen- 
tal phenomena, such as impaired utiliza- 
tion of food or lessened production of 
vitamins. For instance, such a mecha- 
nism was assumed to have been the cause 
of deficiency of nicotinamide, which was 
observed following oral administration 
of penicillin", 

While penicillin continues to be the 
most useful antibiotic and probably will 
retain this position for some time to 
come, it is not a panacea. The occurrence 
of naturally resistant strains of bacteria, 
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the development in vivo of resistance 
during therapy, the occurrence of peni- 
cillinase producers, occasional individual 
idiosyncrasy to the drug, and its failure 
to control a wide group of infections, par- 
ticularly those caused by gram-negative 
bacilli and Mycobacteria, by necessity 
assign an important position to other 
antibiotics. 
STREPTOMYCIN AND 
DIHYDROSTREPTOMYCIN 

In a sense, the action of streptomycin 
is complementary to that of penicillin; 
that is, most pathogenic bacteria are af- 
fected either by one or the other. Thus, 
it may appear that these two substances 
alone should be sufficient to control most 
bacterial infections. Unfortunately, such 
is far from being true. Streptomycin 
cannot compare with penicillin as a 
generally satisfactory chemotherapeutic 
agent. Outside of some infections caused 
by penicillin-resistant organisms, certain 
gram-negative bacilli and Mycobacteria, 
the net result of therapy is invariably 
less striking than with penicillin. This 
may be due to fundamental differences in 
their mode of action. Streptomycin is 
thought to exert its effect by inhibiting 
an enzyme which is involved in the car- 
bohydrate metabolism of the cell. It is 
active against young and old forms, in 
contrast to penicillin, which is active only 
against growing cells. 

The drug is rapidly absorbed, and 
plasma concentrations reach a peak one 
hour following a single intramuscular in- 
jection. The rate of fall is directly pro- 
portional to the dose per unit of body 
weight. Hence it is necessary to main- 
tain relatively high concentrations in the 
blood stream. Little, however, is to be 
gained by too frequent injections of the 
drug; intervals of at least 6-8 hours, or 
even longer, are usually satisfactory. 


Organisms tend to vary in their sus- 
ceptibility to streptomycin, not only 
among different species, but among dif- 
ferent strains of the same species. Some 
bacteria tend to become resistant to the 
drug in a phenomenal fashion, often 
overnight. This strong tendency of bac- 
teria to become resistant makes brisk 
and intensive therapy with this drug es- 
sential. It is also extremely important 
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to test the in vitro sensitivity of bacteria 
isolated from the patient, not only before 
treatment, but during and after therapy 
as well. Should a patient be treated with 
an inadequate amount of streptomycin 
initially, thus permitting the develop- 
ment of “drug-fastness”, even greatly in- 
creased doses may fail to control the 
infection. 


Excretion is almost entirely through 
the kidney. It is considerably slower 
than with penicillin, and hence the ques- 
tion of depot injections has aroused little 
interest. Since the substance is bacterio- 
static, in contrast to penicillin, which is 
bactericidal, it has little value locally. 
For this reason, as well as in view of high 
local allergenic properties, it is little used 
in this manner. Orally, it was thought 
to be of some value as an adjunct in 
clearing the bowel of potential pathogens 
preceding major abdominal surgery, but 
the sulfonamides and the newer orally 
effective antibiotics seem much better 
suited for this purpose. 


The most important limitation to the 
use of streptomycin is the high incidence 
of dermatoses, local and renal irritation, 
histamine-like reactions, and most serious 
of all, persistent or transitory neurotox- 
icity chiefly manifested by involvement 
of the eighth cranial nerve. Because of 
the serious limitations, various analogues 
have been prepared and studied. One of 
these, dihydrostreptomycin, which is pre- 
pared by catalytic hydrogenation of the 
parent compound, was for a time consid- 
ered to be the answer to the objections 
raised to streptomycin. The two drugs 
appear to be identical qualitatively, ex- 
cept for their antigenicity, and quantita- 
tively except for the difference in tox- 
icity. The dihydro-derivative possesses no 
advantages over streptomycin in the 
control of infections caused by drug- 
resistant strains, nor is it completely de- 
void of neurotoxicity per se. It was even 
reported to have the potentialities of 
causing a peculiar explosive type of ves- 
tibular damage under certain condi- 
tions!2, Thus, while dihydrostreptomycin 
has an equivalent therapeutic efficiency 
and a somewhat lower degree of neuro- 
toxicity than does streptomycin, it does 
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not appear to be the solution to the de 
ficiencies of the latter. 

Increasing interest is given at present 
to the combined use of streptomycin to- 
gether with other antimicrobial agents. 
In theory, the effect of such combined 
therapy might be detectable in two diis- 
tinct fashions: first, the emergence of 
drug-resistant strains may be arrested, 
and secondly, the course of infection 
might be altered to an extent not ob- 
served when either one of the antibiotics 
is used alone. One of the earliest and 
best demonstrations of the value of such 
combinations was the use of streptomy- 
cin and sulfadiazine in brucellosis. Other 
widely used combinations strepto- 
mycin and penicillin in the treatment of 
subacute bacterial endocarditis caused by 
Enterococci; streptomycin and penicillin 
as an aerosol in the therapy of bacterial 
allergy. bronchiectasis and_ bronchial 
asthma; and the combination of strepto- 
mycin with para-aminosalicylic acid, or 
one of the sulfones such as promizole, in 
the treatment of tuberculosis. In the 
last instance it has been shown that this 
type of combined therapy definitely de- 
lays the emergence of streptomycin-ve- 
sistant tubercle bacilli. 

Streptomycin is most widely used for 
the treatment of tularemia, Friedlander’s 
pneumonia, infections of the genito-ur- 
inary tract caused by susceptible strains 
of E. coli, A. aerogenes, Proteus and 
Pseudomonas, in H. influenzae menin- 
gitis, and tuberculosis. Newer antibiotics 
which are considerably safer and more 
effective than streptomycin are now nart- 
rowing the field of usefulness of this 
agent, so that its chief value clearly lies 
in the therapy of certain types of tuber- 
culosis. But even in this disease its lim- 
itations are apparent. The previously 
mentioned neurotoxicity, the emergence 
of drug-resistant strains of tubercle ba- 
cilli and its somewhat general lack of po- 
tency so severely limit the value of the 
drug in this disease that most clinicians 
will employ it only when no other form 
of therapy offers a reasonably good prog- 
nosis}3, 

NEOMYCIN 


The discoverers of streptomycin, 
Waksman and his group, have been ac- 
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tively seeking new antibiotics which 
would be less toxic, less prone to lead 
to development of drug-resistant strains, 
and which would be more potent. Their 
search has culminated in the isolation, 
from a strain of Streptomyces fradiae, of 
neomycin, announced in March of 1949". 
It was found to have a broad spectrum 
of activity egainst various gram-negative 
and gram-positive bacteria. It was also 
highly active against experimental in- 
fection of animals with Mycobacterium 
tuberculosis. Increase in resistance of 
bacteria to neomycin was established in 
vivo or in vitro, only with great diffi- 
culty. A significant finding was that it 
was as active against streptomycin-re- 
sistant strains as it was against sensitive 
ones. One strain of M. tuberculosis, re- 
sistant to 400 units of streptomycin, was 
destroyed by neomycin at a concentration 
of 0.2 U/ce: 

The toxic level for a 18-20 gms. mouse 
is between 2000 and 5000 U. and the ratio 
between toxicity and therapeutic activ- 
ity is between 20 and 50, which is con- 
sidered to be a wide margin of safetv 
provided that such results can be dupli- 
cated in humans. 


Although the drug is still new and in 
the experimental stage, all indications 
thus far point to its great potentialities. 
Some success has been achieved in con- 
trolling Salmonella, stubborn Pseudo- 
monas aeruginosa, and E, coli infections 
that have failed to respond to other anti- 
biotics. Orally, it has been tried witn 
promising results in amebiasis. Exten- 
sive research is under way to evaluate 
its usefulness in tuberculosis, and pre- 
liminary reports indicate that this agent 
may succeed in obviating most of the 
dangers and disadvantages of strepto- 
mycin. 

CHLORAMPHENICOL 
(CHLOROMYCETIN) 


Chloramphenicol, or “chloromycetin”, 
as it is known commercially, was orig- 
inally isolated from culture filtrates of 
the mold Streptomyces venezuelae hy 
Burkholder!’ and independently by oth- 
ers. It was soon afterwards successfully 
chemically identified and synthesized by 
a research group of the Parke-Davis Co. 
The pharmacologic properties of the ma- 
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terial produced by fermentation and of 
that derived from chemical synthesis are 
identical in every respect. The success- 
ful laboratory synthesis of this compound 
is a step of far-reaching significance. It 
enabled investigators to procure labors- 
tory and clinical data based upon the ac- 
tivity of the pure substance, as standard- 
ized by weight. 

Initial studies revealed that its anti- 
biotic spectrum was broad, particularly 
so against the gram-negative bacilli and 
the Rickettsia. It is at least two to six- 
teen times as active against these organ- 
isms as is streptomycin, and seven to six- 
teen times as compared with penicillin. 
It showed little in vitro activity against 
viruses, Mycobacteria, Protozoa or Spiro- 
chaetes, with the one exception of Borel- 
lia recurrentis. 

The drug is ordinarily given orally. 
In infants or where the unpleasant taste 
is objectionable, it can be given per rec- 
tum, in capsules of 125-250 mg., which 
dosage is sufficient for the drug to ap- 
pear in the blood in therapeutic concen- 
trations. Maximum blood levels occur 
within two to six hours, urinary levels 
between 2 and 12 hours. It disappears 
from the blood within 12-16 hours after 
oral administration, hence intervals be- 
tween doses must never be longer than 
8 hours. A total dose of 10-15 Gm. seems 
to be adequate in the majority of cases. 

The toxicity of the drug is slight and 
large amounts are well tolerated. As 
much as 60 Gm. have been given without 
untoward effects. There is no cumulative 
toxic effect on kidney function or on 
hematopoiesis. Some experiments even 
seem to indicate that there might be a 
synergistic effect of chloramphenicol 
with penicillin or streptomycin. It passes 
through the placental barrier readily, 
and is present in the cord blood in a 
centration 50-70 per cent of that found 
in the maternal circulation. It also read- 
ily passes the blood-brain barrier, and 
after oral administration it was found 
in the spinal fluid in concentrations 30- 
50 per cent of that found in the blood!s, 

The excellent effect on Rickettsia in 
vitro stimulated clinical trial of the drug 
against tsutsugamushi fever. The Amer- 
ican Army team testing the drug in Ma- 
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laya found it to be effective also against 
typhoid to an extent that no other sub- 
stance had as yet shown!’. Soon after 
that, patients with undulant fever in both 
the chronic and the acute phases were 
successfully treated. It has also shown 
value in treatment of Q fever, typhus, 
pneumonia caused by D. pneumoniae or 
Friedlander’s bacillus, and in gram-nega- 
tive urinary tract infections. Since chlor- 
amphenicol is effective against the gono- 
coccus but not as active as penicillin 
against Treponema pallidum, and since a 
drug capable of controlling gonorrhea 
without masking concurrent syphilitic 
infection is desirable, clinical trial of this 
antibiotic for this purpose is indicated!s. 

In summary, chloramphenicol is an 
orally effective, non-toxic drug which at 
this time appears to be particularly use- 
ful in treating most Rickettsial infec- 
tions, brucellosis, typhoid fever, and 
acute and chronic infections of the urin- 
ary tract caused by sensitive organisms. 
Further fields of application await addi- 
tional studies on the usefulness of the 
drug. 

AUREOMYCIN 

This antibiotic, which owes its name 
to its golden color, was isolated by a 
research group in the Lederle Labora- 
tories from a recently characterized 
mold, Streptomyces aureofaciens. Pre- 
liminary studies soon showed that it had 
an unusually wide range of therapeutic 
activity against a variety of bacterial, 
Rickettsial and viral pathogens. Thus 
it is the first antibiotic to display any 
efficacy in controlling the more elusive 
microorganisms as well as bacteria. 


Attempts to demonstrate an aureomy- 
cin-inhibiting substance, comparable to 
penicillinase, have failed thus far. Aureo- 
mycin-resistant strains of bacteria are 
seldom encountered, and it appears diffi- 
cult to produce such resistance in vitro. 
Hence one may conclude that the devel- 
opment of resistence to this antibiotic in 
vivo should not be an important prob- 
lem. No evidence of cross-resistance 
with other antibiotics exists. 

Toxicity is very low, the most serious 
effects being occasional mild and transi- 
tory nausea, vomiting and diarrhea. No 
drug idiosyncrasies, or blood dyscrasias, 
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attributable to this antibiotic have is 
yet been reported, although individua!s 
might become allergic to it in the same 
fashion as they do to other antibiotics. 
The toxic level in mice following subcu- 
taneous injection is 4000-5000 mg/kg., and 
the LDs« for intravenous injections is 
between 50-100 mg./kg. of body weight. 


The mode of action is still unsolved. 
Loomis!» postulated that aureomycin spe- 
cifically depresses phosphorylation with- 
out inhibiting respiration, possibly in a 
fashion similar to atabrine and grami- 
cidin. It is not inconceivable that actively 
multiplying microorganisms might be 
especially sensitive to even minor re- 
ductions of phosphate bond energy and in 
this way could be injured without con- 
current damage to mature host cells, 
which are not dividing as rapidly and 
hence are less sensitive. 

The drug is ordinarily given by mouth. 
Intramuscular injection produces a mod- 
erate amount of local pain and irrita- 
tion which can be somewhat alleviated 
by the addition of a small amount of 
procaine hydrochloride. Following in- 
travenous injection, 30-40 per cent of 
patients develop irritation of the peri- 
vascular tissue at the site of injection. 
This route is used in patients who are 
gravely ill, who are unable to take medi- 
cation by mouth, or whose absorption 
from the gastro-intestinal tract is im- 
paired, and where an _ instantaneously 
high blood level is essential. Solutions 
for ophthalmic administration, ointments 
and troches are also available. 

Aureomycin in its present form, loses 
activity rapidly when kept in solution 
at physiological pH and _ temperature 
range. Laboratory studies must be in- 
terpreted in the light of this undesirabie 
characteristic. For this reason, or others 
as yet unexplained, the drug sometimes 
appears to be more effective in controll- 
ing an infection in vivo, than in vitro 
studies of the sensitivity of the invading 
microorganism may indicate. 

It is evidently excreted in the glomer- 
ular filtrate, the major portion being ex- 
creted within twelve hours after oral 
administration. The largest part of an 
intravenous dose is disposed of by meth- 
ods other than by urinary excretion. 
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This accounts for the necessity of giving 
treatment in doses spaced at four to 
six hour intervals. Sanders et al.2o stud- 
ied the effect of carinamide in maintain- 
ing the blood level following intravenous 
administration. While the effect was 
definite, this method does not appear to 
have any practical clinical value. 


In spite of the recent date of discovery 
and the absence of clearly defined indi- 
cations, aureomycin appears to be one 
of the most generally useful and versa- 
tile antibiotics, as demonstrated by its 
broad range of activity. Unfortunately, 
many of the preliminary glowing ac- 
counts of its worth, that were based on 
a small number of cases, have not been 
confirmed in more extensive trials, Nor 
can successful tests in vitro against 
certain viruses be necessarily expected to 
be followed by consistently excellent 
clinical results. Nevertheless, it appears 
to be highly effective in the treatment 
of generalized peritonitis, infections 
caused by the Lymphogranuloma-vener- 
eum-Psittacosis group of viruses, in bru- 
cellosis, tularemia, leptospirosis (Weil’s 
disease) and in infections of the urinary 
tract caused by Streptococcus fecalis, 
penicillin-resistant gram-positive cocci or 
Neisseria. It is useful in surgical pro- 
cedures for prevention of infection. Strax 
and Wright?! reported excellent results 
in the pre-operative preparation of pa- 
tients. undergoing abdominal surgery 
with aureomycin and a more effctive re- 
duction in the intestinal flora than that 
achieved with the insoluble  sulfon- 
amides or streptomycin. It is also effec- 
tive in primary atypical pneumonia and 
in many Rickettsial infections. The re- 
ports of its value in viral diseases such 
as influenza, lymphocytic chloriomenin- 
gitis, etc., must be considered with skep- 
ticism, since in most of these reports the 
possible involvement of causative agents 
other than these viruses could not be 
ruled out. Beneficial effects in typhoid 
fever, Shigella and Salmonella infections, 
coccidioidomycosis, infectious mononu- 
cleosis and Pseudomonas and Proteus 
infections are doubtful or insignificant 
according to the latest reports. A purely 
palliative role, though not less remark- 
able, of aureomycin was recently dem- 
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onstrated in the treatment of fibrocystic 
disease of the pancreas; the severe pul- 
monary changes which frequently cause 
death of infants with this disease could 
be prevented by early initiation of anti- 
biotic therapy22. 

A few interesting observations have 
been reported within the last year, which 
indicate that aureomycin and possibly 
other antibiotics, possess hitherto un- 
known biologic properties. Thus, pre- 
liminary animal experiments suggest 
that aureomycin may be useful in pre- 
venting radiation sickness in cancer pa- 
tients treated with heavy doses of X- 
ray. It does not, however, prevent tne 
hemorrhagic tendency due to radiation 
damage?3, 

Another new approach was opened by 
investigators who found that aureomy- 
cin represents a potent animal growth 
factor2+. Continued work will be re- 
quired for elucidation of the full signifi- 
cance of this property. On the other 
hand, French workers?5 noted degener- 
ative changes in tissue cultures of chick 
embryos to which aureomycin or chlor- 
amphenicol had been added. If this 
“histiolytic” activity of some antibiotics 
will be confirmed in further studies, it 
will be well to heed an editorial warn- 
ing?6 that clinical use of antibiotics must 
take into consideration these new poten- 
tialities, particularly in conditions of 
tissue repair. 


TERRAMYCIN 

This newest of the antibiotics is derived 
from still another species of Streptomy- 
ces, S. rimosus. The first report of its 
isolation appeared early in 195027. It 
was evident from this report that the 
substance possessed considerable anti- 
microbial activity and a low degree of 
toxicity in laboratory animals. 

In vitro sensitivities showed the same 
range of activity as aureomycin, and 
effectiveness towards the same group of 
bacterial, Rickettsial and viral patho- 
gens. Brucella is more sensitive to terra- 
mycin than to aureomycin. P. aerugino- 
sa and Proteus are resistant to this anti- 
biotic as they are to most others. 

The drug is given orally in doses 
of 1 Gm. every six hours. The maximum 
tolerable daily dose is 100 mg./kg. body 
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weight. Untoward reactions are similar 
to those encountered with aureomycin 
but occur less frequently. Giving the 
drug with cold milk, reduces the inci- 
dence of nausea and vomiting. Large 
amounts are not absorbed and are ex- 
creted in the feces; consequently the 
fecal flora is considerably altered. 

Its clinical use has so far been too 
limited to permit at this time any con- 
clusions as to its efficacy. From the data 
already accumulated, it seems to possess 
attributes so strikingly parallel to those 
of aureomycin that its position in the 
therapeutic armamentarium should be 
evaluated in that light. 


BACITRACIN 

3acitracin is a polypeptide antibiotic 
which was discovered in 1943, and an- 
nounced two years later, by Meleney and 
Johnson?*, It was extracted from a fil- 
trate of a strain of Bacillus subtilis which 
was isolated from a wound infection of a 
child named Tracey, and it was named 
in her honor. It is neutral, soluble in 
water, saline and dilute mineral acids, 
and is heat-stable. 

It has a powerful antibiotic action with 
a wide antibacterial spectrum. It is 
highly active against most gram-posi- 
tive organisms, particularly the Clos- 
tridia and anaerobic cocci, Actinomyces 
bovis, Treponena pallidum (Reiter 
strain), Hemophilus influenzae, and the 
Diphtheria bacillus. Naturally resistant 
strains are seldom encountered, and sus- 
ceptible organisms can be made resistant 
in vitro only with difficulty. Attempts 
to discover a bacitracinase, an inhibitory 
enzyme similar to penicillinase, have 
thus far been unsuccessful. 

At first, the main interest in the drug 
centered about its use in surgical infec- 
tions, since the mentioned properties ap- 
peared very promising for this purpose. 
Unfortunately, the first commercial lots 
prepared by the surface growth method 
displayed some alarming nephrotoxicity 
on parenteral injection; subsequent lots 
made by another manufacturer by the 
deep tank process exhibited greatly re- 
duced toxicity. The renal irritation ap- 
pears to be due to impurities in the prep- 
aration rather than in the bacitracin 
itself. Studies revealed that those lots 
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which had an LDso of 500 or above jot 
mice of 20 Gm. were safe for parenteral 
injection. [t appears that newer supplies 
which can meet this specification will 
soon be approved by the Food and Drug 
Administration for use by such a route, 
Nevertheless, the nephrotoxic activity of 
bacitracin must be closely watched. Re. 
cent clinical investigations revealed that 
therapeutic doses of bacitracin were al- 
ways followed by proteinuria and ap- 
pearance of renal tubular epithelium in 
the urinary sediment. Sometimes post- 
absorptive glycosuria took place, and 
renal function tests indicated that in 
most instances both glomerular and tubu- 
lar functions were depressed?9, 

The available preparations are admin- 
istered orally, topically, or by direct 
infiltration into the lesion. It has what 
is probably the lowest index of allergen- 
icity of any of the widely used antibi- 
otics. Local sensitivity has virtually 
never been noted. In concentrations up 
to 1000 units per cc., it is not locally toxic 
or irritating, nor is it inhibited by pus, 
plasma, tissue breakdown products or 
organisms that produce penicillinase, a 
distinct advantage over other locally 
applied antibiotics, 

The drug is widely used in surgical 
infections, especially in penicillin-resis- 
tant infections, and those caused by a 
mixed group of organisms. Derzavis and 
Rice3® state that in their experience it is 
the most effective single drug available 
for treating superficial streptodermas, 
staphylodermas and impetigo contagiosa. 
Bacitracin is thought to be a drug of 
choice in ophthalmic infections caused 
by gram-positive organisms. Most3! and 
others report success in treating ame- 
biasis with oral bacitracin in total doses 
ranging from 40,000 to 160,000 units a day 
for a period of twenty days, with excel- 
lent clinical and parasitologic results. 


It has been injected intrathecally in 
neurologic infections without signs of 
meningeal irritation. Meleney and John- 
sons? report that, in dogs, powdered baci- 
tracin could be applied directly to the 
brain surface, injected into the ventricle, 
or directly into brain tissue, in concen: 
trations as high as 1000 units per cc. 
without causing any evidence of irrita- 
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tion in any case. Eagle and Fleisch- 
man33 noted a striking synergistic effect 
between bacitracin and penicillin in 
Treponema pallidum infections in rab- 
bits. Bachman3+ found this effect also 
with respect to numerous strains of 
penicillin-resistant streptococci isolated 
from cases of subacute bacterial endo- 
carditis. This synergism was also found 
in this laboratory with penicillin-resis- 
tant cocci isolated from the human va- 
ginal tracts, This phenomenon may have 
practical applications; simultaneous ad- 
ministration of a mixture of penicillin 
and bacitracin in subcurative doses may 
be able to control infections which would 
be uncontrollable with either drug alone 
in moderate doses. 

Bacitracin appears to have an ever 
widening range of usefulness, particu- 
larly in the treatment of diseases caused 
by bacitracin-susceptible organisms, in 
mixed infections, and pyogenic cutane- 
ous and ocular infections. Many more 
strains of organisms are resistant to peni- 
cillin than to bacitracin, and the wider 
margin of safety of the latter makes it 
preferable to penicillin in these condi- 
tions. 


THE POLYMYXINS 


Polymyxin is a generic name for a 
group of closely related antibiotics elab- 
orated by Bacillus polymyxa, an aerobic 
spore-forming rod occurring in the soil. 
Chemically, the substances are polypep- 
tides which form water-soluble salts with 
numerous acids. The terminology is con- 
fusing, since several very similar sub- 
stances were discovered at the same time, 
but polymyxin B or “Aerosporin”, as the 
British term it, is the only one of any 
general clinical interest. The various 
polymyxins differ mostly in their possess- 
sion of the amino acids leucine, serine 
and phenylalanine. Polymyxins differ in 
their effects on bacteria neither qualita- 
tively nor quantitatively?® but they do 
differ in their toxicities. 

Polymyxin is unique in its remarkable 
specificity against gram-negative bacilli. 
The drug is given by intramuscular or 
intravenous injection only; oral admin- 
istration requires about 4 times as high a 
dose as does intramuscular in order to 
obtain an equivalent blood level. When 
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the dosage exceeds 4 mg. per kg. of body 
weight, nephrotoxic and neurotoxic phe- 
nomena appear. Malaise, elevated tem- 
perature and anorexia also occur fre- 
quently. 

The drug has been used in the treat- 
ment of pertussis, H. influenzae, menin- 
gitis, and urinary tract infections caused 
by bacteria of the Coli-Aerogenes group 
and Pseudomonas aeruginosa. Most mem- 
bers of the Proteus group are resistant. 
Its use at this time appears to be limited 
to those cases where the distinct danger 
of toxicity is outweighed by its effective- 
ness in infections where other types of 
therapy have failed. In general, however, 
the drug is not suitable for general 
clinical use in the form available at 
presents’, 


OTHER ANTIBIOTICS 


The dramatic therapeutic success of 
certain antibiotics, notably those derived 
from Penicillium and Streptomyces, have 
spurred the search among other micro-or- 
ganisms, higher plants and animals, and 
almost every other conceivable source, 
for additional substances possessing an- 
tibacterial, antiviral, and antifungal prop- 
erties. Within the past few years, literally 
hundreds of agents have been tested. Very 
few of these have proven to be safe for 
human administration. The following 
enumerates a few which have some gen- 
eral interest: 

1. Tyrothricin. This is the oldest anti- 
biotic in current use, having been iso- 
lated by Dubos in 1939. It is a mixture 
of two active substances, gramicidin and 
tyrocidin. It can be used locally only, 
since it is hemolytic and toxic. At one 
time it was of some value in superficial 
pyogenic infections, but now it has large- 
ly been replaced by newer and more 
effective antibiotics. 

2. Streptothricin. This substance is 
closely related to streptomycin. Its prop- 
erties are similar, but it is even more 
toxic, and has been little used except 
experimentally. 

3. Subtilin and Mycosubtilin, as the 
names imply, are derived from a strain 
of Bacillus subtilis. Their antibiotic spec- 
trum is similar to that of penicillin and 
in addition they are effective in vitro 
against the tubercle bacillus. They have 
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been used experimentally to a limited 
extent, together with streptomycin, in the 
chemotherapy of tuberculosis, but success 
was only moderate. 

4. Circulin or Q19 obtained from cul- 
tures of Bacillus circulans, is highly ac- 
tive against the gram-negative bacilli, but 
does not have a margin of safety ade- 
quate for therapeutic use in humans. 

5. Chlorophyll has some degree of bac- 
teriostatic activity, but is low in bacteri- 
cidal power. It has been found to be 
therapeutically effective in topical appli- 
cation by virtue of its stimulation of tis- 
sue repair and of promotion of wound 
healing. It also creates an unfavorable 
environment for bacterial growth. It 
would be difficult, however, to advocate 
reliance on this substance in preference 
to other immeasurably more potent anti- 
biotics. 

6. Antifungal Antibiotics. A large 
group of these substances are being cur- 
rently investigated in the hope of finding 
some substance capable of controlling the 
virulent deep mycoses. Some of the agents 
display a degree of promise: tomatin, 
antibiotic XG, fradicin, etc. One of them 
called prodigiosin and extracted from a 
filtrate of a culture of Serratia marces- 
cens (B. prodigiosus) was found to be 
fungistatic against Coccidioides immitis 
in dilutions of 1:500,000 and fungicidal at 
1:100,0003, It may well be that one of 
these drugs, or some other substance, 
may actually succed in combatting fungal 
infections. Further developments will be 
awaited with great anticipation. 


* * * 


The entire concept of therapy of infec- 
tious diseases has changed so completely 
within the past few years that practically 
every treatment more than a few years 
old is already obsolete. If progress con- 
tinues in the whirlwind pace it has main- 
tained up to now, the outlook for the 
control of infectious diseases is bright 
indeed. 
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CONDITIONS SIMULATING CONGESTIVE HEART FAILURE* 
NATHAN FLAXMAN, M.D.** 


Many diseases resemble congestive 
heart failure. Some, such as myxedema,! 
beriberi,2 thyrotoxicosis,3 pernicious ane- 
mia, and glornerulonephritis,5 are well- 
known. Others, like the rapid non-or- 
ganic cardiac rhythms or arrythmias,® 
neoplasms,’ scurvy,® cirrhosis of the 
liver,’ dissecting aneurysm of the aorta,! 
chest deformities,!! chronic constrictive 
pericarditis,!2. arteriovenous aneurysm 
or fistula,!3 spontaneous mediastinal em- 
physema," secondary (iron-deficiency) 
anemias,!5 sickle-cell anemia,!6  sclero- 
derma,!?7 and primary cardiac amyloido- 
sis,18 seldom are considered in the differ- 
ential diagnosis of cardiac failure. Many 
of the latter are rare, but they do occur, 
and require consideration when patients 
are being treated for so-called “intracta- 
ble” heart failure. 


Report of Cases 

Case 1. M.B., a 59 year old white male, com- 
plained of dyspnea of one year duration, edema 
of the lower extremities and a cough for the 
previous 2 months. For many years he had im- 
bibed heavily of alcoholic beverages. The year 
before he developed the above symptoms he had 
undergone 3 urinary bladder operations for acute 
retention, calculi, and a prostatectomy. He had 
recently been on a 3 week strict cardiac regime 
of digitalis, parenteral mercurial diuretics, and a 
low sodium diet, without any apparent improve- 
ment. 

Physical examination revealed a poorly nour- 
ished dyspneic male whose blood pressure was 
118/70. The veins in the neck were distended. 
There were impaired resonance and crepitant 
rales at the bases of both lungs. The left heart 
border was 12 cm. from the midsternal line, and 
the heart tones were very distant. The liver was 
not palpable, but a marked pitting edema of the 
lower extremities was present. 

Laboratory examination showed 2+ albumin 
in the urine, with an occasional hyaline cast. 
The hemoglobin was 45%, RBC of 2,850,000, and 


*From the Departments of Medicine, The Chi- 
cago Medical School, The Mount Sinai Hospital, 
and the Cook County Hospital (Service of Dr. 
Harry J. Isaacs). 

** Associate in Medicine, The Chicago Medical 
School. 


The Quarterly 


WEC of 10,150. The differential blood picture 
showed minor abnormalities of the red cells. The 
urea nitrogen content of the blood was 25.2 mgms. 
per 100 cc., creatinine of 1.8, cholesterol of 185, 
and sugar of 111. Kahn reaction of the blood was 
negative. A chest x-ray was interpreted as show- 
ing moderate cardiac enlargement. The electro- 
cardiogram showed a rate of 80, left axis devia- 
tion, a P-R interval of 0.24 sec., low T waves, 
and all QRS complexes of low amplitude with 
slurring in all leads. When all the factors that 
could cause the clinical picture in this patient 
were considered, it was decided to use a high 
vitamin diet and thiamin by injection. He re- 
sponded slowly to this management, but recov- 
ered fully within 214 months. 


All the criteria for the diagnosis of 
occidental beriberi heart disease de- 
scribed by Blankenhorn2 were consid- 
ered in this patient. These include: (1) 
insufficient evidence of other etiology 
since this patient had no evidence of 
rheumatic, hypertensive, coronary, lue- 
tic, thyrotoxic, or bacterial heart disease, 
(2) three or more months on a thiamin- 
deficient diet, which was the most prom- 
inent feature in the history, as he was 
not only a chronic alcoholic but had been 
on restricted diet both for the bladder 
and cardiac disturbances, (3) signs of 
neuritis or pellagre; although neither of 
these was evident, it was the only cri- 
terion absent (not all cases developed 
such manifestations); (4) dependent ede- 
ma, which was present as a constant 
feature and was not altered by previous 
treatment, (5) elevated venous pressure; 
although this was not determined by di- 
rect measurement, it was evident in the 
distended cervical veins, (6) minor elec- 
trocardiographic changes, which were 
present, but could not be determined 
definitely as due to the previous digitalis 
or to the beriberi; the changes disap- 
peared as the patient improved, (7) re- 
covery with a decrease in heart size, 
which was a prominent feature in this 
patient. The importance of superim- 
posed etiological factors, such as ane- 
mia, infection, and exertion, has been 
stressed.2i This patient had had a blad- 
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der infection, and anemia was present. 
If the three operations may be consid- 
ered as exertion, all the extra etiological 
factors were present. 

Case 2. M.R., a 58 year old white female, 
had original complaints of dyspnea and edema 
of the lower extremities. For 18 months she had 
been treated by absolute bed-rest, a variety of 
digitalis preparations, and a host of diuretics, 
with little improvement. 

Physical examination revealed an emaciated 
female with blood pressure of 146/20; her skin 
was moist and warm. The thyroid gland was 
palpable, firm and nodular. There were no find- 
ings of pulmonary congestion. The left heart 
border was 14 cm. from the midsternal line, and 
the heart sounds were hyperactive. Auricular 
fibrillation was present. The liver was not palp- 
able, but there was moderate edema of the lower 
extremities. 

Laboratory examination revealed no abnor- 
malities in the urine or of the hematological pic- 
ture. The Kahn test was negative. Urea nitrogen 
was 20.5 and blood sugar was 106. An x-ray of 
the chest was interpreted as showing marked 
cardiac enlargement. In the electrocardiogram 
the rate was 110, with signs indicative of auricu- 
lar fibrillation. Repeated basal metabolic rates 
on three consecutive days showed an average: of 
+73%. She was placed on a management in- 
cluding iodine and a high caloric diet, but sud- 
denly expired 9 days after such treatment was 
instituted. An autopsy was not obtained. 


This patient was said to be in “in- 
tractable” failure, and all the possible 
etiological factors were considered. Thy- 
rotoxicosis not infrequently is the sole 
cause of congestive heart failure.3> It 
is more likely to occur in the female 
sex, with increasing age, when the 
thyrotoxic state lasts longer and when 
auricular fibrillation is present. Aside 
from hyperthyroidism, there are many 
causes of an elevated basal metab- 
olism, all of which cause an increase in 
oxygen consumption. Factors such as 
hypertension, polycythemia, leukemia, 
pregnancy, coarctation of the aorta, and 
eardiac failure associated with beriberi 
could be excluded in this patient. The 
most important cause of an elevated 
basal metabolism, other than hyperthy- 
roidism, is congestive heart failure. In 
the acute stage the basal reading may 
reach +75%, but seldom does it reach 
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such a height in a chronic case. ‘I'he 
other features, the moist warm skin, loss 
of considerable weight despite a good 
appetite, hyperactive heart sounds, fail- 
ure of the fibrillating heart to slow on 
adequate digitalis, and the high pulse 
pressure, suggested the hyperthyroidism. 
Aortic stenosis with elevated metabolic 
rates simulating hyperthyroidism has 
been reported as another cause to be 
differentiated, but the highest metabolic 
rate in such cases was +53%.3e 

Case 3. M.U., a 57 year old white male, com- 
plained of dyspnea, palpitation, and edema of 
the ankles, all of 3 months’ duration. His past 
history was negative. He had been on a regime 
of absolute bed-rest, digitalis, low-sodium diet, 
and diuretics for 2% of the 3 months, without im- 
provement. 

On physical examination he appeared very 
pale, but lay in a recumbent position without 
apparent dyspnea. His blood pressure was 
120/54, and the tongue was smooth and glossy. 
The left heart border was 15 cm. and the right 
4 cm. from the midsternal line. A loud systolic 
murmur was audible over the entire precordium. 
The liver and spleen were not palpable. Edema 
of the lower extremities was moderate. ; 

Laboratory examination of the urine was nega- 
tive. The blood study showed 18% hemoglobin, 
610,000 red blood cells, a color index of 1.5, and 
4,300 white blood cells. There was a normal dif- 
ferential count, but the red cells showed all the 
signs of a severe anemia. Reticulocytes were 
3.8%. The Ewald test meal showed 0° free acid 
and a total acid of 6°. Blood Kahn was nega- 
tive. The urea nitrogen was 30.8, creatinine 2, 
sugar 112, and the icterus index 8. A chest x-ray 
was interpreted as showing marked cardiac en- 
largement. The electrocardiogram revealed a 
rate of 96, left axis deviation, T: isoelectric, T. 
and T; diphasic. Under treatment with liver by 
injection daily he responded well and rapidly. 


Carter and Traut,t who noted cardio- 
vascular manifestations in 257 of 300 
cases of pernicious anemia, felt that in 
the presence of a severe anemia it may 
be impossible to segregate dependably 
patients with primary cardiac involve- 
ment. Examination of the blood is essen- 
tial for dependable differentiation. Ane- 
mia (primary or secondary, and not un- 
commonly the latter) gives rise to a loud 
systolic murmur heard best at the apex.19 
Case 4. J.S., a 43 year old white male, com- 
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plained of dyspnea and edema of the ankles of 
one month duration. He had been on a strict 
cardiac management, including digitalis, but there 
was no improvement. The past history was non- 
contributory; only that he had pneumonia 3 years 
earlier. 

On physical examination he appeared pale, 
dyspneic, restless, and apprehensive. The blood 
pressure was 180/100. There was no icterus. 
Crepitant rales were audible over both lung 
fields. The left heart border was 9 cm. from the 
midsternal line, and a reduplicated first heart 
sound was audible at the apex. The liver was 
not palpable. There was marked pitting edema 
of the lower extremities. 

Urinanalysis showed 4-+ albumin, 4+ blood, 
many red blood cells, and many hyaline, red 
blood cell and granular casts in the microscopic 
picture. The specific gravity was fixed between 
1.012 and 1.015. Blood Kahn reaction was nega- 
tive. The blood picture showed a hemoglobin of 
55%, a red cell count of 2,975,000, and a white 
count of 22,000 with a differential of 88% polys 
and 12% lymphs. The urea nitrogen was 37 and 
the creatinine 2.3. Electrocardiograms showed a 
rate of 100, no axis deviation, and the T in Leads 
1 and 2 negative. An x-ray of the chest showed 
no abnormalities. The total protein was 5.2, with 
albumin 3.1 and globulin 2.1, and an A/G ratio 
of 1.5:1. The patient continued on absolute bed 
rest until the red blood cells disappeared from 
the urine, which occurred within 7 weeks. 

Cardiac complications are fairly fre- 
quent in acute glomerulonephritis, and 
patients who die during the acute phase 
may expire from heart failure. Odel and 
Tinney** found evidence of obvious car- 
diac involvement in 16% of 1386 cases 
of acute glomerulonephritis. These car- 
diac complications varied from murmurs, 
with or without dilatation, to manifesta- 
tions of severe cardiac decompensation. 
Although digitalis is indicated and used 
in congestive heart failure complicating 
acute glomerulonephritis, it is of little 
value during the acute stage. In in- 
stances where the congestive failure is 
a complicating factor, the patient may 
die suddenly or may improve rapidly, 
leaving no demonstrable evidence of or- 
ganic heart disease. The importance of 
hypertension in the pathogenesis and 
relief of the congestive failure which fre- 
quently complicates acute glomerulone- 
phritis has been emphasized.5¢ However, 
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while this may play an important role 
in many cases, it may not be the only 
factor.5t 

Case 5. C.E., a 53 year old white male, com- 
plained of dyspnea, weakness, and swelling of 
the lower extremities of 5 months’ duration. The 
past history was negative, except that he had 
been treated intensively with digitalis and diu- 
retics for over 4 months, and he had been on 
absolute bed-rest for the previous 6 weeks with- 
out improvement. 

On physical examination he appeared chronic- 
ally ill and emaciated. The chest was emphy- 
sematous, and numerous crepitant and coarse 
rales were audible over both lungs. His blood 
pressure was 110/90. There was no icterus. Car- 
diac findings were not abnormal. The liver was 
palpable 2 fingers breadth below the right costal 
margin, but was not tender. The lower extremi- 
ties showed a marked waxy pitting edema. 

The urine was negative on laboratory examina- 
tion. Hemoglobin was 80%, red cell count 
3,740,000 and the white cells 5,100; the differ- 
ential blood smear appeared not unusual. Blood 
Kahn reaction was negative. Electrocardiograms 
revealed a rate of 88, extremely low amplitude 
of the QRS complexes, and isoelectric T waves in 
all leads. A chest x-ray was unrevealing. Fluoro- 
scopy and x-ray examination of the stomach and 
duodenum was interpreted as showing an exten- 
sive deformity of the pylorus and the pars media 
of the stomach, most likely due to carcinoma. 

The patient expired 16 days later, and an 
autopsy revealed (1) a disc-shaped adenocarci- 
roma of the posterior wall of the stomach, with 
(2) local metastases to the wall of the stomach, 
(3) metastases to the perigastric, peripancreatic 
and peribiliary lymph nodes, (4) focal and con- 
fluent bronchopneumonia in both lower pulmon- 
ary lobes, (5) brown atrophy and parenchyma- 
tous degeneration of the myocardium, and (6) 
generalized anasarca and emaciation. 

The symptoms and _ findings in 
this patient did not suggest any 
involvement of the stomach. His appe- 
tite had been good, and he had neither 
anorexia, nausea, vomiting, epigastric 
distress, belching, or eructations. His ap- 
pearance, 5 months after the onset of 
dyspnea, suggested a malignancy. Such 
conditions occur, regardless of the age 
of the patient.7>.¢ 

Case 6. U.B., a 45 year old colored female, 
complained of dyspnea, palpitation, and tachy- 
cardia of 6 months’ duration. She was a gravida 
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VI, para III, with a history of 3 miscarriages in 
the first three pregnancies. 

On physical examination the conjunctival and 
oral mucosae appeared pale. The blood pressure 
was 140/78. There was no icterus. The left heart 
border was 12 cm. from the midsternal line and 
there was a loud systolic murmur at the apex. 
Liver was 4 fingers breadth below the right costal 
margin. Marked edema was evident in both lower 
extremities. Abdominal palpation revealed a hard 
mass in the lower portion above the pubis. On 
vaginal examination a large, hard uterus, the 
size of a grapefruit, was palpated, and there 
was gross blood on the examining fingers. 

Catheterized specimens of urine were nega- 
tive. The hemoglobin was 42%, RBC of 2,800,000, 
with a WBC of 12,000 and a normal differential 
picture. Blood Kahn test was negative. Electro- 
cardiograms showed a rate of 130, left axis de- 
viation, T; negative, and notching of the main 
complexes. X-ray examination of the chest, gall- 
bladder, stomach, duodenum, and colon showed 
no abnormalities. 

This entire clinical picture was re- 
versed by giving the patient multiple 
blood transfusions, followed by hyster- 
ectomy. Anemia, causing a condition 
that simulated congestive heart failure, 
has been reported. Bartels154 illustrated 
this in a case of secondary anemia due 
to a bleeding duodenal ulcer. Schwartz 
and Blumenthal!5> studied 20 patients 
who had diaphragmatic hiatus hernias 
with severe iron-deficiency anemia, and 
found cardiovascular symptoms in 12 
(60%). With the exception of active 
rheumatic infection, bacterial endocard- 
itis, periarteritis nodosa, disseminated 
lupus erythematosus and advanced tri- 
cuspid disease, organic cardiovascular, 
disease does not cause anemia.?0 

Case 7. J.F., a 68 year old white male, com- 
plained of dyspnea, orthopnea, and swelling of 
the legs of 10 days’ duration. The past history, 
except for digitalis therapy, was not elicited at 
the time because of the gravity of the situation. 


On physical examination the blood pressure 
was 130/70 in an acutely ill patient who ap- 
peared to be in great distress. There were crepi- 
tant rales audible over both lung fields. The left 
heart border was 18 cm. and the right border 5 
cm. from the midsternal line. Heart tones were 
very distant. The ankles and legs were swollen, 
but it was a brawny induration. Examination of 
the mouth revealed edentulous gums that were 
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markedly swollen, tender, and bled easily on 
touch. 

Laboratory examination showed a negative 
urine, a hemoglobin of 72%, RBC of 3,200,000, 
WEC of 9,240 with a normal differential picture. 
The urea nitrogen was 23.4. A chest x-ray was 
interpreted as showing marked cardiac enlarge- 
ment. An electrocardiogram showed a rate of 
80 and isoelectric T waves. Vitamin C deter- 
minations on the urine and blood showed both 
to be devoid of reduced ascorbic acid. The use 
of adequate diet with additional Vitamin C 
brought about the full recovery of the patient 
within 3 weeks. 


The criteria of the diagnosis of scurvy 
are: (1) a history of dietary inadequacy 
of Vitamin C or the presence of some 
condition that is known to increase the 
requirements of Vitamin C, (2) the phys- 
ical findings characteristic of the scor- 
butic state, and (3) Vitamin C determin- 
ations on the blood and urine.8» Classic 
signs of adult scurvy are large cutaneous 
hemorrhages, hemorrhagic follicular ker- 
atosis and hemorrhagic gingivitis, and 
anemia.t¢ In a ten year study at the 
Cincinnati General Hospital, scurvy was 
diagnosed 33 times.8¢ It occurs almost 
entirely in men over 60 who live alone 
or in lodgings. They do not have to be 
especially addicted to alcohol, but they 
do not eat fruit or uncooked vegetables. 
Experimentally,82 it has been demon- 
strated that scurvy carditis does occur 
and resembles lesions due to acute rheu- 
matic fever. However, Weiss and Wilk- 
ins2e felt that cardiac disturbances in 
human scurvy, with the exception of 
hemorrhagic pericarditis, are usually due 
to co-exisiting Vitamin B, deficiency. 


Case 8. F.Z., a 45 year old white male, com- 
plained of dyspnea and precordial pain of 4 
months’ duration. He was a known hypertensive 
of 20 years’ standing. During the last 2 months 
of the present complaints he had been on a strict 
cardiac regime. 


On physical examination the blood pressure 
was 186/70. There was no icterus. Numerous 
crepitant rales were audible over both lung 
fields. The left heart border was 11 cm. from the 
midsternal line, and a loud systolic murmur was 
audible over the apex. The liver was 3 fingers 
breadth below the right costal margin, not tender, 
and the spleen was firm, palpable 7 fingers 
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breadth below the left costal margin. Edema 


was absent. 


Laboratory examination of the urine showed 
4+ albumin, 4++ blood, and numerous red blood 
cells. The hemoglobin was 40%, RBC of 2,200,000, 
WBC of 11,240, with a normal differential pic- 
ture. Blood Kahn was negative. Electrocardio- 
grams showed a sinus rate of 110 with a left 
axis deviation. During the next 10 days the 
urea nitrogen rose to 87.6 and the creatinine to 
8. He expired in uremia with a clinical diagnosis 
of congestive heart failure due to hypertensive 
heart disease. 


Autopsy revealed (1) atrophic cirrhosis of the 
liver with dilatation of the bile ducts, (2) marked 
splenomegaly, (3) bronchopneumonia involving 
all the lobes, (4) marked dilatation of the eso- 
phageal, inferior mesenteric, splenic, and para- 
umbilical and (5) 


veins, pseudomembranous 


cystitis. 

This patient had complaints and find- 
ings common to both congestive heart 
failure and to cirrhosis of the liver. 
Dyspnea is the most frequent symptom 
in congestive failure, but occurs in 20% 
of cirrhotic patients.? The presence of 
anemia is not common in hypertensives 
except when uremia occurs, but is fre- 
quent in cirrhosis. Considerable discus- 
sion evolved about the splenomegaly in 
this patient. It has long been a general 
impression. that the spleen does not 
become palpably enlarged as a result of 
congestive heart failure.2! As a corollary 
of this, it has been felt that if the spleen 
is palpable in a case of heart failure, 
some complication should be suspected.22 
Splenomegaly has been reported singly,23 
and varying from 3% to 23% in series of 
cases of uncomplicated congestive heart 
failure.24. 25. 26.27, Therefore, a palpable 
spleen alone cannot be said to be spe- 
cifically for or against the diagnosis of 
congestive heart failure. 

Case 9. B.H., a 50 year old white male, had 
dyspnea, ascites, and edema of the lower ex- 
tremities for 2 years. Intensive cardiac treatment 
had been carried on in 5 periods of prolonged 
hospitalization during this period. 


On physical examination marked cyanosis was 
present. The blood pressure was 200/130. Edema 
of the face was noted. The left heart border was 
15 cm. from the midsternal line, and there was an 
intense, loud systolic murmur audible over the 
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entire precordium. Generalized anasarca was 
present. 

Laboratory examination revealed 4+ albumin 
and many hyaline casts in the urine, a normal 
blood picture, a negative Kahn, urea nitrogen of 
13.7, a chest x-ray interpreted as showing marked 
cardiac enlargement, and electrocardiogram with 
a rate of 84, left axis deviation, negative T waves 
in all leads, and marked slurring and notching 
in all the main complexes. Prolonged treatment 
for 5 months failed to bring any improvement 
and when he expired, the final clinical diagnosis 
was malignant nephrosclerosis. 

Autopsy revealed (1) a dissecting aneurysm 
of the descending aorta with marked atheroma- 
tosis of the double-barrelled aorta, (2) throm- 
bosis of the lower end of the newly formed lu- 
men of the aorta, (3) marked eccentric hyper- 
trophy of the heart, (4) chronic passive conges- 
tion of the liver, lungs, kidneys, and spleen, (5) 
right hydrothorax, hemopericardium, and ascites, 
and, (6) generalized anasarca. 

Among 19 cases of dissecting aneurysm 
previously described, 12 had a gradual 
onset of symptoms and signs.!@ The out- 
standing feature of these old, “silent” 
dissections was the “intractable” heart 
failure. In 44 cases analyzed by Baer and 
Goldburgh,!°» 15 presented signs of cardi- 
ac failure. When “intractable” failure 
does occur in such patients, there is little 
basis for venturing a diagnosis of dissect- 
ing aneurysm. Single cases are mention- 
ed by others.e.¢ With the report by 
Golden and Weems,?* where a definitive 
diagnosis of dissecting aneurysm was 
made by angiocardiography (and later 
confirmed at operation), an entirely new 
approach into this extremely difficult 
subject has been opened. 

Case 10. S.R., a white male, was 32 years old 
when first seen in July, 1934. At that time he 
stated he had been taking 12 grains of quini- 
dine daily since February, 1929, except for one 
short period in 1931. In that period he had 
stopped taking the quinidine, following which he 
developed auricular fibrillation and congestive 
failure, necessitating hospitalization. When first 
seen in 1934 he had no complaints, only wanting 
to know whether he should continue the drug. 

Physical examination revealed a comfortable 
patient, whose blood pressure was 126/70. The 
apical impulse was not visible or palpable. The 
left heart border was 10 cm. from the midsternal 
line in the fifth interspace. The heart tones were 
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soft and distant over the entire precordium in all 
positions, upright, recumbent, and on the left 
side, before and after exercise. The rate was 54 
and the rhythm was regular. The liver was not 
palpable. 

All laboratory tests were within normal limits. 
An electrocardiogram, taken on July 12, 1934 
showed a rate of 70, low amplitude, and slur- 
ring of all the main complexes. 

The quinidine was stopped on July 17, 1934 
and an electrocardiogram taken on August 23, 
1934 showed a rate of 70 and a negative T;. On 
September 20, 1934, after being without quinidine 
for 7 weeks, he developed a rapid auricular 
fibrillation, confirmed by an electrocardiogram. 
Within a week after the arrythmia appeared, he 
began to have symptoms and signs of congestive 
heart failure. Treatment with quinidine was 
started and after taking 46 grains, an electro- 
cardiogram showed a rate of 80, left axis devia- 
tion, all T waves negative, and the main com- 
plexes slurred. The symptoms and signs of fail- 
ure disappeared. During the rest of 1934 and 
during 1935 he continued to take 12 grains of 
quinidine daily and had no recurrence. In 1936 
he stopped the drug on 2 occasions. In July, 1936 
he fibrillated for one month and became decom- 
pensated; 176 grains of quinidine restored regular 
rhythm and the congestive failure disappeared. 
The recurrence in October, 1936 was less severe 
and cleared on 36 grains. From December, 1936 
to December, 1949, when last seen, he took quini- 
dine daily and did not have any recurrences. 

This patient has been on quinidine 20 
years. He developed failure approxi- 
mately 6 weeks after the drug was dis- 
continued. The rapid arrythmia contin- 
ued on the average 20 days before failure 
appeared. Each time the drug converted 
it to regular rhythm and compensation 
was restored after an average of 46 grains 
had been ingested over an average of 
5 days. 

Emphasis has been placed on the fre- 
quency of auricular fibrillation occurring 
without evidence of organic heart dis- 
ease,®a. 66 the good prognosis,®». 6e and its 
relation to congestive heart failure. 6d 
One patient in Hanson and Rutledge’séi 
group of 3) cases has been on a main- 
tenance dose of quinidine for 15 years 
and attacks still occur when the drug is 
stopped. Congestive failure may occur 
due to auricular flutter,64. 6b paroxysmal 
ventricular tachycardia,®‘. 6h and to supra- 
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ventricular tachycardia,!4 all in the ab. 
sence of demonstrable heart disease. 


Discussion 

Among these ten cases, certain factors 
appear prominent. Electrocardiographic 
changes were present in nine, anemia of 
some degree in seven, and thiamin defi- 
ciency, either on a theoretical or a prac- 
tical basis, in six. 

Too much emphasis can be placed on 
the position of electrocardiography in the 
diagnosis of heart disease. Minor changes 
in the tracings are frequently termed as 
being “compatible with myocardial dam- 
age.” The major reason for this abuse 
is that the limitations of the electrocar- 
diogram have not been properly recog- 
nized. Sensenbach2? listed eleven drugs, 
nine acute infections, and fourteen meta- 
bolic disorders, among forty-seven dif- 
ferent conditions not due to primary dis- 
ease of the heart, which may be asso- 
ciated with changes in the electrocardio- 
gram similar to those caused by coronary 
sclerosis and myocardial damage. 

Numerous studies of the electrocardio- 
gram in chronic anemia indicate, that, 
while abnormalities occur in approxi- 
mately a quarter or more of such patients, 
they are minor in degree and are not 
specific for anemia.2° Prolongation of the 
Q-T interval,30 flattening or inversion of 
the T in one or more leads,3! low ampli- 
tude,32 transitory prolongation of the P-R 
interval,33 and depression of the S-T seg- 
ment3+ have been noted. The possibility 
of Vitamin B:; deficiency, digitalis admin- 
istration, especially digitoxin,35 and in 
some patients, the effect of the disease 
responsible for the anemia, are difficult 
to exclude as causes of electrocardio- 
graphic changes. 

Summary. 

Many conditions simulate congestive 
heart failure. Some of these (myxedema, 
beriberi, thyrotoxicosis, pernicious ane- 
mia, acute glomerulonephritis, rapid non- 
organic cardiac rhythms or arrythmias, 
scurvy, secondary anemia, and arteriove- 
nous aneurysms) are completely revers- 
ible under selective therapy. The use of 
a rigid cardiac management including 
digitalis, diuretics, and a low-sodium diet, 
is not effective in the variety of condi- 
ticns mentioned. Failure of these thera- 
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peutic agents in the treatment of such 
cases does not mean that the patient is 
in “intractable” failure. Individual man- 
agement is mandatory for the treatment 
of these conditions which simulate con- 
gestive heart failure. 
REFERENCES 

1. (a) Allen, W. H.: J.A.M.A., 108: 2037, 1937. 

(b) Evans, C.: Lancet, 2: 1300, 1937. 

(c) La Due, J. S.: Ann. Int. Med., 18: 332, 1943. 

(d) Warshawsky, H. and Nolan, D. E.: Ohio 
State M. J., 44: 369, 1948. 

2. (a) Hashimoto, H.: Am. Heart J., 13: 580, 
1937. 

(b) Weiss, S. and Wilkins, R. W.: Ann. Int. Med. 
11: 104, 1937. 

(c) Weiss, S. and Wilkins, R. W.: J].A.M.A., 109: 
786, 1937. 

(d) Bickel, G.: Arch. des Mal. du Coeur, 32: 
657, 1939. 

(e) Rascoff, H.: J.A.M.A. 120: 1292, 1942. 

(f) Blankenhorn, M. A.: Ann. Int. Med. 28: 
398, 1945. 

(g) Wintrobe, M. M.: Arch. Int. Med. 76: 341, 
1945. 

(h) Blankenhorn, M. A. et al.: J.A.M.A. 131: 
717, 1946. 

(i) Hibbs, R. E.: Ann. Int. Med., 25: 270, 1946. 
(j) Epstein, S.: Am. Heart J. 34: 432, 1947. 

3. (a) Averbuck, S. H.: Ann. Int. Med. 16: 
1011, 1942. 

(b) Likoff, W. B. and Levine, S. A.: Am. J. M. 
Sc., 206: 425, 1943. 

(c) Rogers, H. N.: Ann. Int. Med., 26: 914, 1947. 

(d) Levine, S. A.: Proceed. Inst. Med., Chicago 
16: 214, 1946. 

(e) Smith, J. A. and Levine, S. A.: Arch. Int. 
Med. 80: 265, 1947. 

4. Carter, J. B. and Traut, E. T.: Arch. Int. Med. 
72: 757, 1943. 

5. (a) Master, A. M., Jaffe, H. L. and Dack, S.: 
Arch. Int. Med. 60: 1016, 1937. 

(b) Matthews, E.: Am. J. M. Sc. 203: 134, 1942. 

(c) Odel, H. M. and Tinney, W. S.: Am. Heart 
]., 26: 239, 1943. 

(d) La Due, J. S.: Ann. Int. Med. 20: 405, 1944. 

(e) La Due, J. S. and Ashman, R.: Am. Heart J., 
31: 685, 1946. 

(f) Murphy, F. D.: Chicago Med. Soc. Bull., 51: 
924, 1949. 

6. (a) Friedlander, R. D. and Levine, S. A.:: 
New England J.M., 211: 624, 1934. 

(b) Orgain, E. S., Wolff, L., and White, P. D.: 
Arch, Int. Med. 57: 493, 1936. 

(c) Brill, I. C.: Am. Heart J. 13: 175, 1937. 


The Quarterly 


(d) Brill, I. C.: Ann. Int. Med. 10: 1487, 1937. 

(e) Willius, F. A. and Dry, T. J.: J.A.M.A. 117: 
330, 1941. 

(f) Lidman, B. I. and Lyerly, J. M.: Ann. Int. 
Med. 24: 118, 1946. 

(g) Master, A. M. and Eichert, H.: Am. J. M. 
Sc. 211: 336, 1946. 

(h) Stein, M. A. and Driscoll, R. E.: Ann. Int. 
Med. 26: 769, 1947. 

(i) Hanson, H. H. and Rutledge, D. IL: New 
England J. M., 240: 947, 1949. 

(j) Phillips, E. and Levine, S. A.: Am. J. Med. 7: 
478, 1949. 

(k) Nathan, D. A.: Southern M. J. 42: 746, 1949. 

7. (a) Brill, I. C. and Robertson, T. D.: Arch. 
Int. Med. 60: 1043, 1937. 

(b) Fishman, A. P. et. al.: Am. Heart J. 30: 309, 
1945. 

(c) Levy T.: Southern M. J. 40: 892, 1947. 

8. (a) Taylor, S.: Lancet, 1: 973, 1937. 

(b) Ralli, E. P. and Sherry, S.: Medicine, 20: 
251, 1941. 

(c) Vilter, R. W., Woodford, R. M., and Spies, 
T. D.: J. Lab. & Clin. Med. 31: 609, 1946. 

(d) Blankenhorn, M. A.: J.A.M.A. 140: 1315, 
1949. 

9. Ratnoff, O. D. and Patek, A. J., Jr.: Medicine, 
21: 207, 1942. 

10. (a) Flaxman, N.: Am. Heart J., 24: 654, 1942. 

(b) Baer, S. and Goldburgh, H. L.: Am. Heart J., 
35: 198, 1948. 

(c) David, P., McPeak, E. M., Vivas-Salas, E., 
and White, P. D.: Ann. Int. Med., 27: 405, 1947. 

(d) Schlichter, J. G., Amronin, G. D. and Sol- 
way, A. J. L.: Arch. Int. Med., 84: 558, 1949. 

11. (a) Hill, W. T.: Am. Heart J., 37: 434, 1949. 

(b) Abrahamson, L. and Abrahamson, M. L.: 
Irish J. M. Sc., 6: 227, 1949. 

12. Paul, O., Castleman, B., and White, P. D.: 
Am. J. M. Sc., 216: 361; 1948. 

13. (a) Porter, W. B. and Baker, J. P., Jr.: Ann. 
Int. Med., 11: 370, 1937. 

(b) Yater, W. M., Finnegan, J. and Giffin, H. M.: 
].A.M.A., 141: 581, 1949. 

14. (a) Miller, H.: Am. J. M. Sc., 209: 211, 1945. 

(b) Klein, A.: Am. Heart J., 33: 867, 1947. 

15. (a) Bartels, E. C.: Ann. Int. Med., 11: 400, 
1937. 

(b) Schwartz, S. O. and Blumenthal, S. A.: 
Am. J. Med., 7: 501, 1949. 

16. Wintrobe, M. M.: Blood, 1: 121, 1946. 

17. (a) Weiss, S., Stead, E. A., Jr., Warren, 
J. V. and Bailey, O. T.: Arch. Int. Med., 71: 749, 
1943. 

(Continued on page 65) 


Page Fifty-seven 


. 


4 


For many years I have advocated the 
rational application of biological knowl- 
edge to the judicial problems of pater- 
nity, and I have made persistent efforts 
to obtain recognition and acceptance by 
the jurisprudence of the brilliant results 
of biological investigation. 

The problem is indeed very old. The 
opposition of jurists to the acceptance of 
biological proofs remained justified for 
a long time. Indeed, the conflict of op- 
posing interests forced jurists to pay 
attention to the problem long before 
its scientific solution was even a remote 
possibility. As sufficient biological 
knowledge was lacking, those who had 
to express an opinion either declared 
the problem to be insoluble, or, anxious 
to reach a decision at any cost, came to 
the oddest conclusions. This is why 
the juridice] investigation of paternity 
passed through so many vissicitudes; 
for the legislators were urged on by 
grave reasons of equity and morals clam- 
oring for a theoretical solution of the 
problem, while they were at the same 
time confronted with the lack of scien- 
tific proofs. 

Against the persistent sense of moral 
and social injustice felt by the illegiti- 
mate mother and her offspring, there is 
always raised the granitic obstacle of 
the Napoleonic postulate that nature 
covers human reproduction with an im- 
penetrable veil and that it is, therefore, 
impossible to obtain direct and certain 
proof of paternity. For this reason, if 
on the one hand the fair sex is handi- 
capped by the prohibition to investigate 
paternity, on the other hand, there ex- 
ists a simple but implacable rule which 
says: the husband is the father of all 
children conceived during the marriage. 
As Balzac puts it, “The flag protects the 
merchandise.” 

Only the resounding success obtained 
by the study of blood groups could over- 
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come this obstinate resistance, a_ fact 
which was not recognized by a high ju- 
dicial body until 1932 when the Italian 
Supreme Court admitted the value of 
blood groups in a now famous decision. 


It must, however, be recognized that 
Italian legislation, like that of other 
Latin countries in Europe, was definitely 
opposed to a wider application of biolog- 
ical proof, and such proof could be 
brought to bear upon in no more than a 
very limited number of exceptional 
cases. The matter was entirely differ- 
ent in the Latin-American countries, 
where the geographical and social struc- 
ture obviously is very favorable to its 
application. 

It is true that ten years ago, when 
I arrived in South America, there was 
scarcely any practical application of this 
kind of proof, but the juridical and so- 
cial ground was well prepared. I can- 
not forget the impression I received 
when upon landing, I was immediately 
invited to collaborate in the solution of 
a number of important cases that were 
brought to trial. Since then, the courts 
have adopted a broad view concerning 
the value of biological proof, which is 
unequaled in countries with an older 
juridical tradition. And this is espe- 
cially true with respect to the problem 
of natural offsprings. 

It happens quite frequently that bach- 
elors are sued, on behalf of natural off- 
springs, by women with whom they had 
intercourse, or that suits are brought 
to claim rights of inheritance. In these 
circumstances the action can be success- 
fully brought only on a solid basis of 
testimonial and documentary evidence. 
However useful and important such evi- 
dence may be, it often meets with the 
obstacle of the proof of the woman’s 
promiscuity at the time of conception, 
which the Roman law calls the “exceptio 
plurium concumbentium.” Juridical ar- 
guments can never eliminate the “excep- 
tio plurium concumbentium,” as only 
a biological proof can clear the situation. 
There is an old proverb full of malice: 
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the children of my daughter are my 
grandchildren; only God knows the chil- 
dren of my sons. 

Formerly, confronted with the excep- 
tio plurium, the judge was faced with the 
natural mystery of human generation, 
and had to declare that paternity had 
been proven. Therefore, only the hus- 
band was excluded from the benefits of 
the exceptio plurium, as he was legally 
presumed to be the father. 

There exists, however, an argument 
to clarify the relationship, which was 
already used in antiquity, namely that 
of the likeness between the child and 
the supposed father, a likeness which 
sometimes is easily observable and based 
on a coincidence of objective somatic 
traits. However, the probative value of 
the transmission of individual traits 
which belong to the ordinary, normal 
elements of likeness, be they anatomical, 
biochemical or functional, could only be 
based on solid grounds when the science 
of genetics came into being. 

There can be no doubt that the Men- 
delian rules constitute the most solid 
part, if not the whole, of what is at 
present known about heredity. Most 


scientists consider them as laws of gen- 
eral biological validity applicable also 
to man. 


For readers who know the subject, I 
need not dwell upon the importance of 
the concepts of dominance and recessive- 
ness in heredity. It is current knowledge 
that a dominant trait can be pure or 
hybrid (heterozygous) containing the 
recessive trait in a latent state; whereas 
the recessive trait is always pure and 
cannot carry the dominant trait in a 
latent state. It is therefore clear that, 
given a pair of hereditary traits about 
whose dominance and recessiveness no 
doubt is left, the medico-legal and jurid- 
ical application is immediately possible. 


The answer that biology can give to 
the problem in question is the following: 
either that the offspring is compatible or 
that it is incompatible with a given pair 
of parents. And such a relation, evi- 
dently, links the offspring in exactly the 
same way to the man as to the woman 
in this pair. However, in nearly all 
cases the juridical answer takes a differ- 
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ent aspect, because the relationship be- 
tween the mother and the child is either 
proved or admitted. Therefore, the prob- 
lem is usually not that of blood relation- 
ship in general, but that of the paternity 
of a man, with respect to a given pair 
or “constellation” of mother and child. 
And the possible answers are therefore: 
compatible father or incompatible father. 

These two answers have a very dif- 
ferent value. The second, incompatible 
father is final and decisive. On the other 
hand, although the first answer is in 
itself also clear from the biological stand- 
point, it contributes only in a vague and 
indirect way to the solution of the judi- 
cial problem. For, “compatibility” means 
that the person who has been examined 
could be the real father, but also leaves 
the possibility that he might not be. 

Such compatibility can exist in two 
degrees: the offspring can be a recessive 
and show dominant characteristics ex- 
isting in the mother, in which case the 
father, generally speaking, can be any- 
body. In other cases, however, the off- 
spring is dominant and the mother re- 
cessive and, therefore, the type of the 
real father must necessarily be domi- 
nant. If the presumed father does not 
fulfill this condition, we get the case 
of incompatibility, or, in other words, he 
is excluded. If he does fulfill this con- 
dition, there is a compatibility in which 
a discriminating prediction is fulfilled. 
In spite of the fact that it cannot lead 
to any judicial decision, it has in prac- 
tice often had a psychological effect in 
convincing the seducer that the child of 
the seduced woman was really his. Now 
the educated public, knowing about the 
practical possibility of excluding the 
wrong father even by means of a single 
incompatible trait, objects that this does 
not constitute positive proof of paternity. 
And this they say half disillusioned and 
half appeased, as if realizing the revo- 
lutionary implications of the complete 
solution. 

There can be no doubt that the final 
aim of science is the direct and complete 
proof of paternity with respect to a 
given “constellation” of mother and 
child. And in this long way we are not 
as far from the solution of this problem 
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as the proponents of the old principle 
“father semper incertus’— the father is 
always doubtful—may think; but, on the 
other hand, we are not yet so far ahead 
as many wishful thinkers would like. 
We may already say that this proof is 
no longer an utopian idea; but the final 
and indisputable triumph will yet re- 
quire much patience and much work. 

Certainly in some exceptional cases, 
very rare anatomical or functional anom- 
alies on the borderline of hereditary ill- 
nesses such as the white lock of hair, 
polydactylism, brachydactylism, hemo- 
philia, color blindness, etc., when they 
occur simultaneously in .the offspring 
and the presumed father are probative 
evidence, which is of great help in some 
cases. I would like to tell you the story 
of two of my best cases. 

The first case, which is of great in- 
terest because of its penal nature, dem- 
onstrates how the judicial question may 
be resolved, supplementing hereditary 
data with medical elements of a differ- 
ent nature. This case is also peculiar in 
that it represents an attempt to change 
the state of a legitimate child to that 
of a natural one. The story centers 
around a girl who had two birth certifi- 
cates. The first time she was recorded 
as the natural child of an unmarried 
woman. A certificate recorded two years 
later declared her the legitimate child 
of a married couple. The two mothers 
were sisters. When the child was 11 (or 
13), the unmarried woman brought suit 
against her sister and brother-in-law, 
accusing them of falsely declaring the 
birth of the child before the court. This 
was done to recover custody of the 
daughter and, incidentally, allow her to 
claim inheritance of the estate of the 
deceased natural father. The medico- 
legal problem in this case was double: 
the determination of paternity and that 
of maternity. A first investigation of 
the married couple revealed the follow- 
ing: husband group AN, wife group OM, 
disputed daughter BM. The husband 
could, therefore, be excluded as father 
of the child on two counts: because he 
was A and because he was N. The wife 
could not be ruled out as mother; how- 
ever, the probability of her being the 


Page Sixty 


real mother was much smaller than that 
of her sister, the plaintiff, who belonged 
to the same blood group and type (BM) 
of the disputed child. This difference in 
probabilities, however, could not be de 
cisive. At this point we suggested a 
gynecological examination of the two 
women. The plaintiff, who meanwhile 
married another man and had several 
children, showed genitals of a multipara 
with typical caruncolae mirtiformes. The 
defender instead, showed a virginal cerv- 
ical os and a vulva with complete pres- 
ervation of the hymen, although lacer- 
ated. The woman was undoubtedly a 
nullipara. We were, therefore, able to 
exclude also the maternity and the legiti- 
mate child was legally declared the 
natural daughter of the plaintiff. The 
defendants were condemned to two years 
in jail and to a fine of $50,000. 


The second case is the story of a suit 
which had been pending for 12 years 
and involving several million dollars 
which was dramatically ended by a di- 
rect demonstration of paternity by 
means of evidence never before obtained. 
Mr. E. P. was an eccentric and rich 
land-owner who lived in a country house 
with a common-law wife named A. C. 
A. C. went back to her home and, after 
an adequate number of months gave 
birth to a child, who will be the heroine 
of our story. Mr. E. P. considered the 
child his own and supported her. In 
1937 Mr. P. died of cancer after long 
illness during which he received numer- 
ous blood transfusions and had his blood 
group recorded as A. The following year 
the mother began action for the legal 
recognition of the paternity of the dead 
man, but the heirs designated in Mr. 
P.’s will brought suit against this action, 
claiming that during the period in which 
the child was conceived, the mother had 
had sexual relations with a servant, and 
that the daughter could have been the 
child of this man. A preliminary exam- 
ination of the blood groups proved the 
following constellation: mother: group 
A; daughter: group A; presumed father 
(dead): group A; suspected father (the 
servant): group O. Obviously both males 
or any other male could have been the 
father of the child. At this point, I 
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was requested to determine the proper- 
ties M and N of the three persons alive. 
In the presence of many witnesses, as 
this had never before been done in South 
America, I found the following: mother 
AM N; daughter A M; servant ON. This 
allowed me to state with unequivocal 
certainty that the servant could not have 
been the father of the child. The serv- 
ant having failed to help their purposes, 
the hopeful heirs hired another supposed 
expert who reasoned that, if the MN 
examination had eliminated the servant 
from the picture, it might also eliminate 
the deceased and rich presumed father. 
He therefore asked for the exhumation 
of his body, stating that the characteris- 
tics MN could be studied in body resi- 
dues other than blood, a fact which had 
been repeatedly and conclusively dis- 
proven. The exhumation was ordered 
by the court, although useless a priovi, 
and it took place very solemnly. Perhaps 
because the expert realized the futility 
of such an attempt, an investigation of 
the MN system was not made, and the 
study was limited to the investigation 
of the ABO system which also failed due 
to the condition of the body. This effort 
was indeed futile in view of the fact 
that the deceased was known to belong 
to group A and especially in view of 
the fact that both mother and daughter 
were A, any man could have been the 
father. The attempt to prove the incom- 
patibility of the deceased man as father 
of the child had failed. At this point 
I could state with certainty that the 
servant was not the father, but I ‘could 
not state with equal certainty that the 
deceased man was the father, positive 
proof of paternity being not yet avail- 
able. What makes this case unusual is 
the fact that positive proof could be ob- 
tained by other medico-legal means. The 
girl had a frontal lock of white hair and 
a pigmented mole on her eye-brow. 
These are two features the hereditary 
character of which is generally admitted. 
Did the deceased man also have a lock 
of white hair and a pigmented mole? 
The statements of witnesses were con- 
tradictory. There followed an endless 
discussion about family pictures, state- 
ments of witnesses pro and con, preco- 
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cious graying and artificial dyeing of 
the hair. The evidence was finally ac- 
cepted, and the real father recognized 
by a well integrated set of negative and 
positive biological elements, and by 
juridical evidence which altogether gave 
incontrovertible and final proof. This 
was a fortunate case because abnormal 
hereditary traits were present. When 
only one or two normal characteristics 
are available, the probability of proving 
the paternity of a compatible man is 
so small as to disappear for all practical 
purposes. However, it is evident that 
this probability increases considerably 
with the number of the hereditary traits. 
It is not possible to give an abstract 
rule for this increase, for the dominant 
and recessive traits are not uniformly 
distributed in the population. Moreover, 
even the most reliable hereditary traits 
do not all follow the Mendelian rule 
of heredity. In general, it may be said, 
that when the number of traits under 
consideration increases in arithmetical 
progression, the probability of arriving 
at a positive decision increases in geo- 
metrical progression. 

Of course, however great the number 
of traits may be, mathematical certainty 
would never be reached; for a mere prob- 
ability, even if expressed by a very great 
number, would not be decisive in theory, 
and the opposite possibility could never 
be completely excluded. 

But the mathematical evidence is one 
thing, and the biological and forensic 
reality is quite another thing. For in- 
stance, experts and judges all accept as 
indisputable proof of identity of the indi- 
vidual the absence of discrepancies and 
the coincidence of a number of charac- 
teristic points in a set of fingerprints, in 
spite of Galton’s calculation that two 
identical fingerprints may occur once in 
64 billion. 

The same reasoning applies to pater- 
nity. The demonstration of the compati- 
bility of the offspring and the presumed 
father with respect to a great number of 
traits, the laws of heredity for which 
must be beyond doubt, and with respect 
to which there should be no incompatible 
divergencies, is practically equivalent to 
the positive proof of paternity. It re- 


Page Sixty-one 


ihe 


mains to be established what should be 
understood by the words “a great num- 
ber.” Mathematically the expression has 
no meaning; but not so in the natural 
and social sciences, where it must be 
interpreted in accordance with the prob- 
lem under investigation. 

In the case we are considering, it may 
be stated that the positive and direct 
proof of paternity could be achieved in 
all cases the day we have at our dis- 
posal a couple of dozen of hereditary 
traits whose transmission should be 
ruled by a clearly defined Mendelian law 
of recessiveness and dominance, and 
whose objective manifestations, be they 
anatomical, functional or biochemical 
are not open to doubt. Biological investi- 
gation has not yet won this triumph, 
although constant efforts bring it ever 
nearer to this goal. 

The investigation of paternity has be- 
come scientific since the so called “blood 
test”, founded on the dominance of the 
Landsteiner’s antigens A and’B, has come 
into existence. Several juridical deci- 
sions are based exclusively on these 
properties, to the total exclusion of the 
formerly utilized physiognomic traits. 
Now the probability of success on the 
basis of the inheritance of blood groups 
varies considerably, according to calcu- 
lations, with the group to which the pre- 
sumed father belongs; in total the prob- 
ability of exclusion is about one-sixth 
of all cases. 

It may seem trivial, but the possibility 
of a definite elimination had a profound 
effect on the psychology of the public, 
which became aware that the mystery of 
generation was no longer impenetrable 
and that, therefore, certain false and in- 
terested accusations might prove dan- 
gerous. There was, moreover, a very 
stimulating effect on the investigators, 
who felt the urge to look for other hered- 
itary qualities of the same probative 
efficacy. Before all, the biochemical sub- 
stances contained in the blood and other 
tissues were studied more profoundly, 
and promising and stimulating results 
were obtained. In the first place, the 
heredity of the factors M and N was 
firmly established. These factors were 
identified by means of the immunizing 
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of rabbits against chosen human blood 
cells. 

Next, another principle was’ used: 
namely, that there exist biochemical 
properties which are traits of the species 
in certain animals, and, conversely group 
traits in man. The genius of Landsteiner 
and Wiener in treating guinea pigs with 
blood of the monkey Macacus rhesus, 
led to the identification of the Rh sys- 
tem in man, and to discoveries of unex- 
pected importance in the clinical and 
genetic fields. These discoveries accum- 
ulated with incredible rapidity, princi- 
pally through the noble scientific com- 
petition of the North American and 
British Schools. Because of its greater 
complexity, the Rh system, as compared 
with other specific group systems, 
showed two peculiar characteristics. The 
first is that the Rh antigens have out- 
standing immunizing properties from 
man to man, in such a way that in the 
conflict of individualities that may 
spring either from pregnancy or from 
transfusions, more or less complicated 
antibodies are easily formed. The human 
serums in which they accumulate have 
completely replaced the experimental 
immunized animal serums in diagnostic 
investigation. 

In the second place, and in a way 
different from the ABO system, the con- 
dition of homo and hetero-zygote in the 
Rhesus system can be put in evidence 
directly through serological means, at 
least in a great number of cases. The 
enormous importance of this circum- 
stance for calculations concerning hered- 
ity and also for concrete cases of exclud- 
ing paternity, should be emphasized. For 
the Rh system, the genetical doctrine of 
Fisher, and with it also the British ter- 
minology imposed itself, in spite of some 
not yet quite eliminated doubts. I con- 
sider the statement of Race that the 
theory of Fisher has brought clarity to 
the observations concerning the system 
to be quite correct. As is well known, 
it presupposes a multiple allelomorphism 
with 3 loci, where in each chromosome 
three closely linked genes are situated. 
We are confronted with 6 principal anti- 
genes and two variations, all hereditary 
in accordance with the usual law that 
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the antigene cannot appear in the off- 
spring if it does not exist in either one 
of the parents. If we had the antibodies 
corresponding to the antigenes at our dis- 
posal, it would be theoretically possible 
to establish 45 distinct geno-types (ac- 
cording to Race); but, as the number of 
antiserums that are generally available 
for practical use is smaller, it is obvious 
that the number of combinations that 
can be used practically is also smaller. 

In spite of this, the study of the Rh 
system leads to a considerable extension 
of the possibilities of arriving at ex- 
clusion by means of blood tests, and the 
corresponding results have already been 
accepted by the courts in this country. 
They promise to give still wider exten- 
sion to the old antigenes P and to other 
new antigenes (like the “Lutheran” and 
that of Kell, studied by Race, the Si of 
Wiener and Sonn, the L of Andersen) 
which as far as I know have not yet 
been systematized genetically. 

Besides the blood properties, which 
have been the object of latest investi- 
gations, other functional properties have 
also been looked for. A well known prop- 
erty is the presence in the saliva of the 
substances of group A, B, and O. This 
property is not accidental, but constitu- 
tional and hereditary; their presence is 
dominant and their absence recessive. 
It has already been sufficiently studied 
to permit practical application. Its lim- 
itation lies in that, although the investi- 
gation is very easy for groups A and 
B, it is problematic for the group O. 

This property of hereditary “func- 
tional insufficiency” shows a certain 
analogy to an abnormality that has been 
known for a long time, namely color- 
blindness, often limited to certain colors 
only. But this abnormality, which is 
hereditary, has little value in cases of 
disputed paternity because of its rare- 
ness. It stimulzted the study of another 
similar property which is much more 
frequent and easily verifiable, namely 
the so called taste-blindness. It was dis- 
covered by Fox in 1932 by means of the 
use of certain synthetic sulphurated sub- 
stances, the most used of which is 
phenylthiocarbamide. It was observed 
that about a third of the population do 
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not perceive the taste of these sub- 
stances, whereas the others find them ex- 
tremely bitter. Such taste-blindness is 
clearly recessive, whereas the sensitivity 
to the bitter taste is dominant and can 
be utilized in court. This investigation 
has certain limitations as compared with 
the blood properties; it is not applicable 
to infants, who cannot communicate 
their sensations of taste, although many 
children in tender age express their re- 
pugnance very clearly when they per- 
ceive the bitter taste. 

Considering now again the somatic 
characteristics, there can be no doubt 
that the elements of the physical ap- 
pearance as well as other morphological 
factors, such as fingerprints, shape of the 
ear, etc., are very individual in their 
combinations. And the empirical idea 
that such individual characteristics are 
often at least partially transmitted to 
offspring has been held for centuries. It 
is therefore justified to look here for 
elements probative of blood relationship. 
It should be stated, however, that too 
great enthusiasm in trying to use these 
factors in concrete cases for scientific 
advice, leads to exaggerated and perhaps 
dangerous results. 

The so called pre-Mendelian laws of 
Darwin and Galton have no scientific 
value whatsoever when applied to an 
isolated case. Although they may have 
a certain statistical value, they gener- 
ally contribute nothing, or only very 
little, to the solution of forensic prob- 
lems. There exist, it is true, certain 
special cases for which the anatomical 
characteristics are decisive, for example 
those of the negro features. A review 
of the examinations practiced in other 
eases of exceptional characteristics 
shows, however, that the attempt to 
utilize resemblance in certain anatom- 
ical particularities, such as the dispo- 
sition of the veins of the retina or of 
the back of the hands, the folds of the 
palate, and still more the details of the 
ear and of the fingerprints was without 
convincing scientific basis in the knowl- 
edge of hereditary transmission. Hered- 
ity can also manifest itself in differences, 
while resemblance can also be the prod- 
uct of mere coincidences. Resemblance, 
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in order to have appreciable weight in a 
judgment concerning blood relationship, 
should be much greater than can gener- 
ally exist between non-related individ- 
uals. At present it may be said that we 
as yet lack trustworthy investigations 
concerning the transmission of the ag- 
gregate of traits which constitute what 
may be called the global resemblance. 


Even though the influence of heredity 
may appear generically, it will not be 
possible to arrive at a solution of the 
problem no matter how careful the in- 
vestigation, if the nature and number of 
Mendelian facts, their dominance or re- 
cessiveness, their polymerism and their 
sex-linkage are not known. 

However, this does not mean that all 
the ordinary physiognomic factors must 
be rejected as insufficient. This would 
be exaggerated, because there are among 
them some for which a simple and con- 
stant law of heredity has been estab- 
lished with sufficient certainty. In re- 
ality they are not many, but some have 
a considerable value, The color of the 
iris, the presence of an aureola, the at- 
tachment of the lobe of the ear, the 
profile of the nose, and to a certain de- 
gree, the extreme shades of color of the 
skin and hair, are of value. 


As to the fingerprints, it should be 
noted that the results in genetics have 
not been so overwhelmingly successful 
as those for personal identification. In 
spite of the numerous investigations 
that have been carried out and a certain 
hereditery influence that can be foreseen, 
the concrete results are decidedly nega- 
tive. Nobody would nowadays have the 
courage to exclude paternity, on the 
basis of the supposed recessiveness of 
certain papillary patterns. 

There exist, altogether, a small num- 
ber of physiognomic characteristics 
which can and must be accepted within 
the framework of a Mendelian apprecia- 
tion sufficiently simple to permit a prac- 
tical application at least in a certain 
number of cases. 

We have, therefore, at our disposal, a 
score of normal hereditary physiognomic 
properties whose utilization can be con- 
sidered as scientifically justified. It 
should be understood that the investiga- 
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tions on which they are based have not 
been equally well controlled in all cases, 
and therefore, their importance for the 
proof of exclusion is not the same for 
all. For example, if the exclusion of a 
supposed father has been, and is, justi- 
fied in legal practice because of his devi- 
ations from the Mendelian predictions 
in blood groups or eye-color, we might 
still hesitate in drawing the same con- 
clusion on the basis of a divergence in 
the whirl of the hair or in the lobe of the 
ear, cases for which the evidence is in- 
sufficient. In the first case there is prac- 
tical certainty for exclusion; in the sec- 
ond case only a more or less well founded 
probability exists. 

Let us now return to the inverse prob- 
lem, that is to say the direct proof of 
paternity, in accordance with the quanti- 
tative criteria I have outlined before. 
If, for all the hereditary traits of rec- 
ognized value that have been mentioned 
above, compatibility of the supposed fa- 
ther with the constellation mother and 
offspring were to be found, it would then 
be justified to say that this is the real 
father. If the answer to this question 
were in the affirmative, this would in 
reality amount to a solution of the for- 
midable problem of the positive proof 
of paternity. But in view of the fact that 
several of the characteristics mentioned 
cannot be used in all cases, but only in 
the extreme cases which are the less 
frequent, and considering that their 
number is still too low, it may be said 
that we have not yet achieved as much 
as all that. Not even compatibility in all 
these traits is sufficient for the decisive 
and irrefutable positive proof, as in the 
inverse case of exclusion. Should we 
perhaps reject it, because it is before- 
hand doomed to failure and therefore 
useless to the ends of justice? Certainly 
not! Even with its limitations, it can 
render important services. In any ju- 
dicial proceedings in which specialized 
biological investigation is required, ele- 
ments of another nature, that is juridical, 
circumstantial and testimonial will never 
be missing. It is the task of the judge 
to evaluate all the proofs of varied origin 
and nature and to arrive at his own 
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conviction, and therewith to the sen- 


tence. 

It is no excessive boldness for biologists 
who care for their profession to say that 
the achievement of a proof of father- 
hood with considerable probability and 
on a sound scientific basis is, at present, 
no idle task, but such as to fully justify 
the laborious investigations involved. 
Naturally, if the juridical situation limits 
the possibility of fatherhood to a limited 
number of men, the compatibility of only 
one of them would constitute a final and 
unobjectionable proof of his fatherhood. 


But also for the other cases in which 
a direct proof is required, it is not illogi- 
cal to foresee that the results already ob- 
tained will be consolidated and confirmed 
in a not too distant future, till they 
reach the point of certainty. There is 
a priori no reason whatsoever to pre- 
vent this. The conquests of the past, 
which are already highly valued by the 
jurisprudence, are a good omen for the 
future. 

On the day on which these hopes, long 
nurtured by biologists, will be fulfilled, 
the application of our present laws con- 
cerning blood-relationship will not only 
become wider and more human, but 
these same laws and our customs may 
at the same time undergo a profound 
transformation. One of the main pillars 
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of the institution of matrimony and fam- 
ily, namely the legal presumption of the 
fatherhood of the husband, might even 
be shaken, and conversely, the juridical 
institutions destined to regulate the con- 
sequences of free sexual relations might 
take on new vigor. 

The possibility of establishing the re- 
sponsibilities of the father with respect to 
the fruits of free love will constitute the 
irrevocable basis for an intrinsic solidar- 
ity not only between the father and the 
mother but also between these and the 
offspring. The legislator will be able to 
make this solidarity compulsory by fol- 
lowing till the end the way he has al- 
ready taken; and thus he effects a reality, 
even outside the traditional institution 
of matrimony, of the economic and social 
protection of mother and child which is 
his principal aim. 

There can be no doubt that this could 
prove socially revolutionary and it is 
exactly because of the fear of such a sub- 
version that voices, and even voices of 
authority, are raised to lament the grest- 
er extension of the biological proof of 
natural filiation. I do not share this point 
of view. Although there may be victims, 
innocent or guilty, during transitions, 
it will always be advisable to base our 
social relations on truth. The great light 
of truth will put to flight the mists of 
betrayal, blackmail and abandonment. 
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DEVELOPMENTAL PATTERNING OF NEURAL CIRCUITS* 


R, W. SPERRY. Ph.D.** 


The present audience is familiar with 
the essential features of the histogenesis 
and the gross morphogenesis of the nerv- 
ous system, excellent descriptions of 
which are available in our current text- 
books of embryology. With this back- 
ground we may turn our attention di- 
rectly to that specialized phase of neuro- 
genesis that deals with the outgrowth 
of the developing nerve fibers and the 
establishment of their terminal connec- 
tions. 

With few exceptions, the elongating 
processes of the developing neurons, in- 
sofar as they survive, eventually acquire 
intimate associations with other cells. 
The majority, as you know, form synap- 
tic junctions with fellow neurons. Others 
form endorgan connections of diverse 
types in the periphery. The patterns of 
neuronal hook-ups thus formed in the 
course of ontogeny need to be highly 
selective and elaborately designed in or- 
der to mediate the functions which the 
developed nervous system must later car- 
ry out. In no other organ system of the 
body do the relations of the individual 
cell units to one another count so much. 
The vital importance of precise pattern- 
ing is well illustrated in the abnormal 
and often bizarre functional effects (Sper- 
ry, 1945c, 1947b) that follow any surgical 
or accidental rearrangements of the nor- 
mal neuronal associations. 

The ensuing discussion is concerned 
primarily with the question of how this 
orderly patterning of fiber connections is 
achieved in development. Reducing our 
problem to its simplest terms, it may he 
stated as follows: How do the outgrow- 
ing fibers of the developing neurons man- 
age to acquire their proper endorgan con- 
nections in the periphery and their pro- 
per synaptic junctions in the ganglia and 
nerve centers? The emphasis here is on 
the word “proper” with special regard 


* Lecture delivered at The Chicago Medical 
School on January 11, 1950. This is the first of 
a series of articles on “The Development of 
Behavior.” 

**Assistant Professor of Anatomy, University of 
Chicago. 
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for the selectivity of neuronal connec- 
tions. From the standpoint of the func- 
tion of the developed nervous system, 
this constitutes one of the most impoc- 
tant and interesting phases of neurai 
growth. It certainly is one of the most 
complicated and refined steps of neuro- 
genesis, and also one about which we yet 
have a great deal to learn. 


One of the main issues which has aris- 
en in this field has been the question of 
the extent to which the neuronal associa- 
tions are patterned by function, i.e., by 
some process akin to learning or condi- 
tioning, involving experience, trial and 
error, etc., and the extent, on the other 
hand, to which the integrative linkages 
are organized directly in the growth pro- 
cess itself, prior to and independently of 
function. The problem of the degree to 
which our brain functions, i.e., our in- 
telligence, our skills, talents, tempera- 
ments, etc. are inherently predetermined, 
is an old one and hes widespread prac- 
tical import. 


In the past it has been predominantly 
assumed that the functional factors are 
primary. The integrative circuits of the 
brain, it has been reasoned, are much too 
elaborate and complicated in their design 
and too delicate and precise in their func- 
tional adaptation to be constructed by 
developmental forces alone without aid 
of functional adjustment. Hypotheses 
have been formulated along various lines 
in an attempt to account for the manner 
in which the neural patterns might be- 
come organized through experience. Ac- 
cording to one proposal, the neural path- 
ways were supposed to be laid down at 
first in a diffuse, equipotential manner. 
Subsequent activity was then presumed 
to channel out certain ad2ptive routes in 
the matrix making these prepotent over 
the less adaptive pathways. Another jn- 
terpretation held that synaptic formation 
itself is constantly influenced by the func- 
tional adaptiveness of the completed cir- 
cuits. Those synapses forming circuits 
which happen to have adaptive value are 
somehow reinforced in the growth pro- 


The Quarterly 


ie 
ia 


| 


cess whereas those which happen not to 
be adaptive are resorbed, or atrophy and 
degenerate. Perhaps the most widely cir- 
culated hypothesis has been that of 
“neurobiotaxis.” In this theory it is as- 
sumed that the direction of growth and 
termination of the developing nerve 
fibers are infiuenced by electrical poten- 
tials generated in neighboring fiber tracts 
and nuclei during activity. Associations 
are supposed to be established between 
tracts and nuclei which happen, in the 
course of experience, to be activated si- 
multaneously or in close succession. 


In contradiction to the viewpoint that 
function is primary, experiments we have 
been conducting in recent years on the 
patterning of synaptic linkages (Sperry, 
1941-1950) have consistently supported 
the opposing contention that the basic in- 
tegrative plan of the nervous system is 
organized by developmental forces per se. 
The results leave no doubt that the 
growth process itself is entirely capable 
of laying down highly refined integrative 
patterns, quite independently of func- 
tional adaptation. The data, further- 
more, are beginning to furnish some in- 
sight into the nature and general plan of 
the developmental forces responsible for 
this inherent patterning of the integra- 
tive pathways. 

Before discussing these experiments, it 
may be well to point out that anyone 
wishing to study the formation and pat- 
terning of synaptic connections is pretty 
well restricted in the type of experi- 
mental material that can be used. There 
are certain advantages to working with 
the regeneration of synaptic connections 
in the developed organism. All the evi- 
dence so far indicates that the factors 
responsible for synaptic patterning in ce- 
generation are essentially the same as 
those operative in initial development. 
However, the capacity of the developed 
nervous system to regenerate central 
synaptic relations appears to be limited 
for practical purposes to the amphibians 
and lower vertebrates. Study of the 
initial development of synaptic endings 
in ontogeny, on the other hand, is like- 
wise most easily conducted in the am- 
phibians where the embryo is readily 
accessible from the beginning and where 
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the behavioral effects can be determined 
in early larval stages. As with other 
phases of experimental embryology, 
therefore, most of our information has 
come from the amphibians, i.e., from the 
frogs, toads, newts, and salamanders. 


The nature of the experimental evi- 
dence and its implications may best be 
illustrated, perhaps, by a brief considera- 
tion of some of the investigations dealing 
with the patterning of synaptic connec- 
tions in the visual pathways. You recall 
that the fibers connecting the eye and 
brain have their cell bodies located in the 
ganglion cell layer of the retina. During 
development optic axons grow centri- 
petally in the optic nerve to terminate 
mainly, in the amphibians, in the optic 
tectum of the mesencephalon. The cen- 
tral connections of the optic fibers must 
match and reflect the spatial interrela- 
tions of all the retinal points from which 
the fibers arise. This is necessary for 
accurate visual perception of the direc- 
tion and speed of movement and for the 
perception of spatial relationships. Fune- 
tionally, each retinal point must acquire 
its own spatial “sign.” 

It is conceivable that the required pat- 
tern of central connections might be at- 
tained in development through an order- 
ly timing of fiber ingrowth with mere 
mechanical guidance of the individual 
axons. For example, might not the nerve 
be built in successive concentric layers? 
The various possibilities of this sort are 
easily tested by determining the func- 
tional effects of optic nerve regeneration 
in which there is involved a complete dis- 
ruption of any order in the timing and 
spatial arrangement of fiber ingrowth. In 
answer to our question, it has been found 
that optic nerve regeneration in adult 
frogs, toads, newts, salamanders, and var- 
ious species of fishes consistently leads 
to an orderly recovery of the normal per- 
ception of movement and spatial rela- 
tions. Histologice] checks have shown 
that this occurs despite a haphazard dis- 
organization of fibers in the nerve scar. 
On the basis of such results it has been 
possible to eliminate mechanical guid- 
ance and timing of fiber ingrowth as the 
responsible organizing factors. 

Another way in which the proper pat- 
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ceivably be achieved is through function- 
al adjustment. Function could operate 
in regeneration as well as in initial de- 
velopment through some mechanism 
such as neurobiotaxis, trial and error 
channelling, or selective synaptic rein- 
forcement as mentioned above. Possibil- 
ities along these lines have been tested 
by combining transection and regenera- 
tion of the optic nerve with 180 degree 
rotation of the eyeball. Rotation of the 
eye alone, leaving the nerve connections 
intact, have been found to cause a revers- 
al and misdirection of visual responses 
that persists indefinitely in these lower 
vertebrates without correction by reedu- 
cation. When eye rotation is combined 
with optic nerve section, we find that the 
visual responses recovered after regen- 
eration are systematically reversed in 
exactly the same way. 


If only one axis of the retina is in- 
verted, as efter contralateral transplanta- 
tion of the eye, the recovered visual re- 
sponses are correspondingly misdirected 
with reference only to whichever axis of 
the eye has been reversed. When this is 
done in adult newts and salamanders, the 
retina of the transplanted eye undergoes 
degeneration and a new retina and optic 
nerve are regenerated. Nevertheless, 
functional recovery is the same. 


In another type of experiment, the op- 
tic nerve of one eye has been cross-united 
with the contralateral nerve so that the 
regenerating fibers hook up with the 
wrong side of the brain. After recovery, 
such animals respond as if everything 
seen with one eye were being viewed 
through the contralateral eye. Under 
these conditions and in all the foregoing, 
the various retinal points retain their 
particular central associations within the 
optic tectum in a systematic, predeter- 
mined manner, despite the intermingling 
of fibers on their way into the brain and 
despite the adverse functional effects pro- 
duced by surgical rearrangement of the 
normal relations between center and peri- 
phery. 

A restoration of maladaptive functions 
can hardly be ascribed to learning or to 
other forms of functional adaptation. 
Hence, functional adjustment may be dis- 
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terning of central connections might con- 


carded along with mechanical guidance 
and orderly timing of fiber ingrowth as 
possible explanations of the patterning of 
central synapses. Comparison of the 
scotomata produced by lesions in the 
optic tectum in normal animals with 
those produced after optic nerve regen- 
eration indicates an orderly restoration 
of retinal projection in the anatomical as 
well as functional sense. 


From this and similar evidence we 
have been able to draw the following 
tentative conclusions: The fibers of the 
optic nerve must differ from one another 
in their constitutional (presumably chem- 
ical) properties. This fiber specificity, 
furthermore, must follow an orderly plan 
in that it must reflect the topography of 
the retinal field, each fiber being speci- 
fied according to the particular locus of 
the retinal field from which it arises. In 
order that each retinal locus may have 
its unique properties, the retinal field 
must undergo differentation with refer 
ence to at least two different axes, e.g., 
anteroposterior and dorsoventral. There 
probably is additional differentation 
along the mediolateral axis as well .Were 
the optic fibers all alike, there would be 
no means, following their mix-up in the 
nerve scar, by which they could be dis- 
tinguished from one another in the cen- 
ters and their differential functional re- 
lations restored. 


We have suggested that this fiber spe- 
cificity probably arises through a polar- 
ized differentiation of the retina or its 
anlage in development, the specificity 
then being extended from the retinal 
ganglion cells into their axonal prolonga- 
tions. Accordingly, it was predicted that 
if retinal inversion were to be performed 
sufficiently early, i.e., before polarization 
had been rigidly determined, normal in- 
stead of reversed vision should -follow. 
The possibility was also pointed out that 
the anteroposterior and _ dorsoventral 
axes of the retina may be determined at 
different stages of development, as in the 
limb bud, in which case contralateral 
transplantation of the eye anlage might 
be expected to produce inverted vision at 
earlier stages following anteroposterior 
inversion, for example, than after dorso- 
ventral inversion. Follow-up study of 
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some of these embryological aspects of 
inverted vision (Stone, 1944, 1948) appear 
to be confirmatory as far as they have 
gone. 

It has been possible to deduce further 
that the second-order tectal neurons with 
which the optic fibers make synapsis are 
likewise subject to a refined specification 
that is correlated with the topography of 
the optic tectum. Again, if the central 
neurons were all alike, there would be no 
means by which the proper patterning 
of central synapses could be controlled. 
The tectal specification is presumed to 
arise through central self-differentiation 
of the optic lobe. 


Finally, since the adjustment of the 
centre! relations must be determined 
with reference to these neuronal specifi- 
cities, it follows that the formation of 
synaptic connections must be regulated 
on some sort of chemo-affinity basis. We 
may picture the optic fibers, as they in- 
vade the optic lobe, encountering many 
different elements: capillaries, glia cells, 
axons of other afferents, and the numer- 
ous dendrites and cell bodies of the tectal 
neurons. Not all contacts made by the 
growing fiber tips result in the formation 
of synaptic endings. In most cases the 
growing tips continue to push on beyond 
the various elements they encounter. !t 
is only when a fiber happens to contact 
a nerve dendrite or soma, the chemical 
constitution of which specificially match- 

es that of the invading fiber, that a spe- 

cialized synaptic ending is formed and 
further growth of that fiber tip ceases. 
For each retinal locus we assume a cor- 
responding focal area in the optic lobe. 
Fibers arising from a given point of the 
retina have a predetermined, selective 
affinity for the neurons of the corres- 
ponding central locus. 


Thus, we conclude that the central 
reflex relations of the optic nerve, instead 
of being patterned by electrical or other 
effects of function, or through a schec- 
uled timing for fiber ingrowth and stereo- 
tropic guidance, are determined rather on 
the basis of interneuronal affinities and 
incompatibilities of a chemical or phys- 
ico-chemical nature. These latter are pro- 
ducts primarily of embryonic cell differ- 
entation and for the most part arise 
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independently of function. With certain 
qualifications and additions, our conclu- 
sions fall within the framework of the old 
ideas of Cajal (1929), Tello (1923), and 
others on neurotropism and chemotaxis 
which, along with those on galvanotaxis, 
have generally lost prestige in recent 
decades owing to emphasis on stereotro- 
pic factors in nerve growth. 

In the visual system the sensory gan- 
glion cells lie embedded within the end- 
organ itself. In other cranial and spina! 
nerves the cell bodies of the sensory 
neurons are located within separate gan- 
glia, only the tips of the sensory fibers 
being in direct contact with the end- 
organ tissue. The specification of the 
sensory fibers, therefore, must typically 
be achieved on a somewhat different and 
more complicated plan than that observ 
ed in the visual system. The more typ 
ical conditions are illustrated in the de 
velopment of cutaneous local sign. 


It is a common capacity of the verte- 
brates to be able to localize with consid-. 
erable accuracy and without aid of vi- 
sion a cutaneous stimulus, like a pii- 
prick, occurring anywhere on the body. 
Even fish are capable of some localization 
of this kind. The common catfish is said 
to localize taste as well as tactile stimuli 
over the entire body surface. There is 
something about the excitations entering 
the brain from different points on the 
cutaneous covering that indicates the 
locus from which the excitations arise. 
This is known as the “local sign” quality 
of cutaneous sensibility. 


These local sign properties depend 
upon the central connections of the cu- 
taneous fibers. This is clearly demon- 
strated by the false reference of sensa- 
tions that follows misregeneration of cu- 
taneous fibers into foreign regions of the 
integument. For accurate localization, it 
is necessary that the peripheral connec- 
tions of the cutaneous neurons match per- 
fectly the central connections with refer- 
ence to the topography of the entire body 
surface. 

We have been interested in recent 
years in the problem of how this neat 
adjustment between periphery and cen- 
ters is brought about in development. 
The localizing responses of the frogs and 
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newts have been found to be sufficiently 
developed to serve as criteria for study 
of the ontogeny of cutaneous local sign. 
As in the visual system, it has been pos- 
sible to demonstrate that the central 
connections are not patterned on the 
basis of an orderly plan in the timing and 
mechanical guidance of sensory fiber in- 
growth. Normal reflex patterns are sys- 
tematically restored in centripetal regen- 
eration of the sensory roots (Sperry and 
Miner, 1949; Sperry, 1950a.) This is the 
case even when the regenerating fibers 
have been forced to enter the brain over 
the pathways of a foreign nerve root. 


It has been possible to show also that, 
in the amphibians at least, the central 
synapses are not patterned through pro- 
cesses of functional adaptation. For ex- 
ample, after contralateral cross-union of 
the ophthalmic nerves in frog tadpoles, 
the metamorphosed frogs consistently 
wipe off the right side of the snout when 
the left side is stimulated. After trans- 


plantation of skin flaps across the mid- 


line of the back in frog tadpoles, the 
metamorphosed frogs continue to wipe 
erroneously at the original site of the 
skin flap using the leg on the opposite 
side of the body. After cross-union of 
ophthalmic and mandibular nerves in 
newts, the recovered withdrawal re- 
sponses to stimulation of the mandible 
are reversed pressing the skin against 
the stimulating object instead of pulling 
it away. After contralateral cross-union 
of the dorsal nerve roots of the hind 
limb in frog tadpoles, the metamorphosed 
frogs make characteristic, but useless and 
maladaptive responses of the left limb 
instead of the right when the right foot 
is stimulated. 


In all these cases the central synaptic 
connections are formed in predetermined 
fashion according to the usual systematic 
plan. The synaptic patterning cannot be 
attributed to functional adaptation in 
these instances, however, because tne 
various surgical rearrangements have 
rendered the synaptic patterns maladap- 
tive. Although it has been commonly 
thought that cutaneous local sign in the 
higher vertebrates is something that is 
acquired by experience, there is contra- 
dicting evidence (Sperry, 1943a; 1945c) 
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indicating that in the mammals as weli 
and even in man it is based upon an in- 
herent organization patterned through 
developmental forces. 


It has been necessary to conclude that 
there exists a chemical specificity among 
the sensory cutaneous neurons which 
parallels closely their functional differ- 
entiation. Specification of the central 
neurons also has been a necessary infer- 
ence. The patterning of reflex associa- 
tions, therefore, seems to be regulated in 
the cutaneous, as in the visual, system by 
selective chemoaffinities between the 
central and peripheral nerve cells. 


There remains the problem of the ad- 
justment of the peripheral connections in 
the skin and how these are made to 
match correctly the specific properties of 
the sensory neurons and thereby their 
central connections. In order to explain 
this, we have to infer that the integu- 
ment itself is subject to an extremely re- 
fined local specification. Each cutaneous 
locus must have its own unique chemical 
properties. This could be attained 
through a graded, field-like specification 
of the integument, without necessitating 
any mosaic or punctiform type of specifi- 
city. 

Assuming this specification of the in- 
tegument, it becomes possible. to account 
for the adjustment of the peripheral con- 
nections. One might postulate, for exam- 
ple, a selective outgrowth of the differ- 
ent fiber types, each to its appropriate 
cutaneous locus. This possibility, how- 
ever, has been contradicted by the evi- 
dence in favor of an alternative. The 
actual data (Miner, 1950) indicate that 
the cutaneous fibers grow out and con- 
nect with the integument largely at ran- 
dom within the body segments, after 
which the differentiation of the integu- 
ment induces a corresponding specificity 
in the attached nerve fibers according to 
the locations of their cutaneous contacts. 
Thoracic nerves that normally innervate 
the skin of the back and trunk of the frog 
can be forced, by limb-bud transplanta- 
tion and other means, to grow into and 
innervate limb skin. Under these condi- 
tions the thoracic nerves will establish 
central reflex relations appropriate for 
the peripheral limb connections. Instead 
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of the typical responses aimed at the back 
or trunk, stimulation of such thoracic 
fibers elicits responses characteristic of 
limb stimulation. 

The experiments so far have shown 
that the developing cutaneous nerves will 
readily innervate atypical cutaneous 
areas, and that the type of central reflex 
relations which are formed depends upon 
the type of integument with which the 
nerves connect in the periphery. When 
we put together the foregoing findings, we 
can begin to account for the way in which 
each cutaneous point manages to acquire 
its proper ‘local sign’? and how the over- 
all map of the body surface gets project- 
ed, so to speak, into the central circuits 
without aid of functional adjustment. 


In addition, the cutaneous circuits 
must necessarily be neatly integrated 
with the mechanisms mediating kines- 
thesis and posture sense. A given cutan- 
eous point on the back of the hand in 
man, for example, may be perceived at 
any one of almost an infinite number of 
points in space depending upon the pos- 
ture of the arm at the time. Retinal 
local sign is subject to the same compli- 
cation. Although somewhat simplified, 
similar integration.is present in the frog. 
Responses elicited from a given cutan- 
eous point. vary also with reference to 
other factors. For example, withdrawal 
reactions in a frightened animal may 
undergo a complete reversal to become 
positive approach responses if the animal 
is no longer frightened, but is hungry. 


In our discussion of the development 
of the visual and cutaneous pathways, 
several features have been illustrated 
which appear to have rather wide applic- 
ability for the establishment of central- 
peripheral relationships, in general. The 
refined, local differentiation of the end- 
organ tissues, and the correlated neu- 
ronal specification through endorgan con- 
tacts were first demonstrated for the 
limb musculature and its innervation 
(Weiss, 1936; 1941). They have since 
been reported for the extrinsic muscula- 
ture of the eye and the endorgans of the 
labyrinth, as well as for the retina and 
integument. We now believe the same 
holds true for all other organs and tis- 
sues in which local sign sensibility or dif- 
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ferential motor runction is present, for 
example, the tendons, joints, fascias, per- 
iosteum, and the various viscera. 

Along with the foregoing, the influence 
of the peripheral associations upon the 
patterning of central synapses, as illus- 
trated in the visual and cutaneous path- 
ways, appears to be a general principle in 
neurogenesis. We have referred to this 
as the “peripheral regulation of central 
synapsis.” 

In general, the differentiation and re- 
fined specification of the endorgan tissue 
leads the way in development. Specifica- 
tion is then secondarily induced in the 
nerve fibers by the endorgan contacts 
they happen to form. In this way the 
differentiation of the periphery becomes 
projected along the peripheral nerves 
into the centers and thereby the proper 
central hook-ups with the peripheral end- 
ings is made possible. 

Another point illustrated in the exam- 
ples, is the central self-differentiation of 
the second end higher-order neurons 
within the central nuclei. The neurons 
of the primary sensory nuclei appear to 
undergo differentiation, in some cases, ac- 
cording to the anatomical relations and 
dimensions of the nuclear structure itself, 
as in the optic tectum. In other cases, 
the central neurons are more scattered 
and presumably their specification is 
more dependent upon their efferent asso- 
ciations. 

The two types of neuronal specification 
mentioned above, i.e., intrinsic self-differ- 
entiation, on the one hand, and that at- 
tained through contact with other ceils 
by extrinsic inductive actions, on the 
other, are not as distinctly separable as 
might be inferred from our abbreviated 
discussion. The final specificity of many 
neurons must depend upon the summated 
result of both processes. For example, 
the primary cutaneous neurons presuma- 
bly undergo a certain amount of self- 
differentiation prior to and independently 
of the peripheral effects. A rostro-caudal 
differentiation of the sensory ganglia 
along the neuraxis probably precedes any 
peripheral contacts. The modal differen- 
tiation into pain, tactile and thermal neu- 
rons also may be independent of the peri- 
pheral contacts. Local specificity we 
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view as a late refinement superimposed 
upon these grosser differentiations. 


The preceding statements concerning 
random outgrowth of peripheral nerves 
are, likewise, subject to some qualifica- 
tion. Peripheral nerve outgrowth is by 
no means entirely fortuitous. Selectivity 
is imposed in a varying degree by the 
mechanical restrictions of nerve out- 
growth and also by the modal character- 
istics of the various neuron types. Out- 
growth and termination appear to be se- 
lective at least to the extent of prevent- 
ing mix-ups, for example, between motor 
and sensory fibers, or between cold, tac- 
tile, proprioceptive, and taste fibers, etc. 


Thus far we have dealt primarily with 
the adjustment of peripheral connections 
and of synaptic associations in the pri- 
mary motor and primary sensory nuclei. 
You may ask whether the same princi- 
ples apply at all to the patterning of 
synaptic relations in the more central 
portions of the integrative circuits, i.e., 
in the secondary and tertiary nuclei and 
in the various higher association centers 
of the brain. What evidence we have 
thus far indicates that this is the case. 
Experiments involving regeneration of 
the long intracentral association tracts 
linking the midbrain, diencephalon, and 
forebrain with the lower centers of me- 
dulla and cord have yielded results con- 
sistent with those above. We find that 
the formation of these intracentral sy- 
naptic associations takes place in the 
usual orderly fashion despite mechanical 
intermixing of the fibers and despite re- 
sultant maladaptiveness in function. 


The evidence would seem now to be 
sufficiently extensive to warrant the con- 
clusion that the developmental pattern- 
ing of synaptic linkages is regulated on 
these same principles throughout the 
nervous system. If we put together the 
experimental evidence now available re- 
garding the patterning of neuronal con- 
nections for the primary sensory, the pri- 
mary motor, and the intracentral neurons, 
it becomes possible to draw up a working 
picture of the development of the com- 
plete reflex pathway. This we are now 
able to do for the optokinetic reflexes, 
the vestibulo-ocular reflexes, the myo- 
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tatic (tendon, or muscle-stretch) reflexes, 
and some of the cutaneous reflexes. 


In summary, it appears that the nerv- 
ous system during development under- 
goes a refined differentiation or specifica- 
tion in which the individual neurons 
gradually acquire specific constitutional 
properties. This is achieved in part by 
intrinsic self-differentiation, particularly 
within the centers, and in part by induc- 
tive effects imposed through distant fiber 
contacts. As the elongating processes of 
the developing neurons begin to invade 
and to ramify within the neighboring and 
distant synaptic regions of the neuraxis, 
the formation of synaptic linkages does 
not, even at the beginning, proceed in any 
promiscuous fortuitous, or equipoten- 
tial fashion. Synaptic association is not 
established between any and all neurons 
that happen to make contact. Only when 
a nerve fiber encounters another neuron 
the chemical properties of which are spe- 
cifically suited to those of the growing 
fiber, does establishment of the intimate 
and lasting synaptic union result. 


The fact that the distribution of neu- 
ronal specificities in the growing embryo 
and the resultant patterns of synaptic 
linkage turn out to be functionally adap- 
tive for the organism is explainable, like 
other organ adaptations, in terms of evo- 
lutionary selection. Our attempts to ana- 
lyze the direct mechanisms by which this 
adaptive patterning is assured in the de- 
velopmental process itself, have been ap- 
plied thus far only to some of the simpler 
sensory-neuro-motor relations. 

The question always arises: To what 
extent are our findings in the lower vert- 
ebrates applicable to the higher mam- 
mals, including man? In general, we can 
only answer that the embryonic process- 
es are known to show greater constancy 
in evolution than do adult characteristics. 
We have no reason to suppose that any 
radical revolution has occurred in phy- 
logeny in the methods and _ principles 
used in assembling the basic integrative 
architecture of the vertebrate nervous 
system. That there has been consider- 
able refinement and alteration in the de- 
tails of their application, on the other 
hand, is to be expected. In particular, the 
part played by learning in patterning the 
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neural circuits increeses tremendously in 
the higher primates and man. Insofar as 
we can tell at present, this change seems 
to be a matter, not so much of substitut- 
ing learned circuits where inherent cir- 
cuits previously prevailed, as of adding 
new brain structures for regulation of 
the more primitive circuits and final com- 
mon pathways. These new additions, in 
which the organization is dependent to a 
much greater extent upon function and 
the learning process, seem in large part 
to be superimposed upon the older integ- 
rative mechanisms. However, even in 
man all the complicated interconnections 
of the nervous system including those of 
the cerebral cortex, now known to neuro- 
anatomy, insofar as they are typical of 
the species, must be regarded as products 
of developmental forces such as those 
we have been discussing. Any pattern- 
ing produced by the learning process has 
yet to be demonstrated anatomically. 


Brief consideration of the problems of 
neural development will reveal that so 
far we have only begun to scratch the 
surface. There remains a tremendous 
amount of detail yet to be filled in before 


we shall have anything like a complete 
analysis of the developmental organiza- 
tion of even the simpler polysynaptic re- 
flex pathways. 
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The ever-changing status of the vagina 
and cervix brought about by adolescence, 
menstruation, copulation, pregnancy, par- 
turition, and menopause makes them ex- 
tremely vulnerable to invasion by micro- 
organisms capable of causing a variety 
of local infections which not infrequently 
become systemic in character. With the 
introduction of local means of therapy, 
no effort has been spared in seeking 
suitable local agents to combat vaginal 
infections or in clearing the vaginal tract 
of its pathogenic organisms. Soap, iodine, 
mercurial, arsenical, silver, acid, alkaline 
and alcoholic preparations are still being 
employed with variable success. Numer- 
ous powders, suppositories, jellies and 
solutions have been introduced with the 
aim of bringing about a normal vaginal 
pH, thus aiding the vagina in ridding 
itself of the offending organisms. Re- 
cently the sulfonamides have been intro- 
duced for local vaginal therapy with 
some beneficial results. 


Because of the relatively high morbid- 
ity rate encountered by us in vaginal 
hysterectomies, and because it was be- 
lieved that morbidities were primarily 
caused by pathogenic bacteria which 
could not be eliminated from the vagina 
and cervix by most careful cleansing 
prior to operation with the aforemention- 
ed agents, a suitable vaginal antibacterial 
agent was sought. The introduction of 
penicillin vaginal suppositories for the 
treatment of acute vaginitis by Lovelady 
and his associates! prompted the employ- 
ment of the same suppository, prophylac- 
tically, prior to vaginal operations. 


* From the Department of Obstetrics and Gyne- 
cology, The Chicago Medical School and 
Mount Sinai Medical Research Foundation. 
This study was supported in part by a grant 
and by a supply of suppositories from the 
Commercial Solvents Corporation. 

Assistant Professor of Obstetrics and Gyne- 
cology. The Chicago Medical School. 
Clinical Assistant in Obstetrics and Gyne- 
cology, The Chicago Medical School. 
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CLINICAL APPLICATION OF PENICILLIN AND BACITRACIN 
VAGINAL SUPPOSITORIES* 


S. J. TURNER, M.D., F.A.C.S.** and M. N. WACKER, M.D.*** 


Results with Penicillin Suppositories 


The first study dealt with the effect of 
penicillin vaginal suppositories on mor- 
bidity in vaginal hysterectomies and on 
the vaginl flora?. The results were most 
gratifying. By merely inserting a 100,000 
unit penicillin cocoa butter suppository 
vaginally 12-14 hours prior to operation, 
the morbidity in 100 consecutive vaginal 
hysterectomies was 7 per cent. This com- 
pared most favorably with 37.5% mor- 
bidity in the senior author’s 56 cases 
prior to the use of the suppository, with 
a morbidity of 34.8% in a control series 
of 210 cases, and with the reported mor- 
bidity in the literature which varied from 
26 to 42 per cent. Vaginal culture stud- 
ies taken before and 12 to 14 hours after 
the insertion of a suppository revealed 
almost complete elimination of the pyo- 
gnic cocci, a 50% reduction in the Entero- 
bacteriaceae and no effect on the yeasts. 


Results with Bacitracin Suppositories 

A study employing a suppository con- 
taining 10,000 units of bacitracin was 
undertaken. The results were compara- 
ble to that of the penicillin series3. 

The management of chronic cervicitis 
and cervical erosion is an extremely ted- 
ious process. In many instances it takes 
months of treatment to accomplish the 
desired result. 

Fifty-nine patients were given a baci- 
tracin suppository twice daily for 7 days 
following electro-cautery for chronic 
cervicitis or cervical erosion. They were 
observed weekly for a period of 4 to 8 
weeks. Thirty-nine had complete epi- 
thelialization within 14 days, nine had 
complete healing at the end of three 
weeks and eleven had to be recauterized 
and were given a repeat course of baci- 
tracin suppositories. Nine of the latter 
group cleared up at the end of the eighth 
week and only two are not yet healed. 
To date there were no untoward reac- 
tions observed from prolonged use of 
bacitracin suppositories. 
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with Penicillin-Bacitracin 
Suppositories 


Results 


In view of the findings that some vag- 
inal organisms were found to be resistant 
to either bacitracin or penicillin and none 
were found resistant to both3, a supposi- 
tory containing 100,000 units of penicillin 
and 10,000 units of bacitracin was intro- 
duced vaginally 12-14 hours prior to 
operation in 29 patients undergoing gyne- 
cological operations. Two had simple 
vaginal hysterectomies, two had vaginal 
plastics alone, and eighteen had hysterec- 
tomies with vaginal plastics and/or re- 
moval of one or both adnexae. Only one 
patient had a temperature elevation up 
to 101.4° F. which lasted for 3 days and 
was controlled with parenteral penicillin 
for 4 days. The morbidity in this series 
was 4.5%. 

Seven patients had abdominal hysterec- 
tomies with 3 cases of morbidity. How- 
ever, these patients had associated intra- 
abdominal pathology which no doubt 
caused the morbidity. 


Comment 

It is hardly necessary to re-emphasize 
that bacitracin or penicillin vaginal sup- 
positories are of great value preparatory 
to total hysterectomy or any kind of vag- 
inal operation. The clinical and bacterio- 
logic results speak for themselves. A 
vaginal flora free of potential pathogens, 
which these antibiotic suppositories seem 
to establish, should be a prerequisite for 
any vaginal operation. 

During the past year other gynecolo- 
gists employing penicillin suppositories 
corroborated our results. Allen* was able 
to reduce his personal morbidity in vag- 
inal hysterectomy from 17 to 8 per cent. 
Kanters in a series of 100 cases perform- 
ed by the gynecologic staff at the Presby- 
terian Hospital, Chicago, reported a mor- 
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bidity of 12 per cent. De Costa® from the 
Michael Reese Hospital also reported fav- 
orable results. Fletcher’, working inde- 
pendently, but using many more penicil- 
lin suppositories, reported a reduction of 
his morbidity from 37.5% to 7.2%. 


Conclusion 


1. Bacitracin and penicillin supposi- 
tories are of value when employed vag- 
inally prior to total hysterectomy or any 
vaginal operation. 

2. The combination of penicillin and 
bacitracin into one suppository for pro- 
phylactic use appears to be of value since 
many more organisms can be eliminated 
by the synergistic effect and by the 
chance that the bacteria will not remain 
resistant to both antibiotics. 

3. Bacitracin suppositories were found 
to be an aid in the management of chron- 
ic cervicitis and cervical erosion follow- 
ing electro-cautery. 
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Editor’s Note: 

Articles in The Chicago Medical 
School Quarterly are now being ab- 
stracted in the following journals: 
Excerpta Medica, Chemical Abstracts, 
and Biological Abstracts. 
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BOOK REVIEWS 


PRACTICAL GYNECOLOGY, by Walter 
Reich, M.D., F.A.C.S., F.1.C.S., Assistant 
Professor of Gynecology, The Chicago 
Medical School, and Mitchell J. Nech- 
tow, Associate in Gynecology and Ob- 
stetrics, The Chicago Medical School. 
First edition. Cloth. 449 pages. Phila- 
delphia: J. B. Lippincott Co., 1950. 
$ 10.00. 


For some time, a need has been felt 
for a work which would stress the clin- 
ical aspects of gynecology. This book fills 
the need admirably. The contents are 
based on the personal observations of the 
authors at Cook County Hospital, as well 
as in their private practices. 

The method of presentation is lucid and 
readable. The role of the history in 
gynecologic diagnosis is stressed — and 
rightly so. The techniques of the various 
parts of the physical examination are 
gone over in detail. A special section en- 
titled, “Examination of the Breasts,” is 
also included. This corrects a_ hiatus 
which has long existed in gynecologic 
texts. Laboratory examinations, includ- 
ing biopsy and the Papenicolau staining 
techniques, are discussed and the meth- 
ods used for the withdrawal and preser- 
vation of the specimens are explained. 
The various disease complexes are dis- 
cussed in a systematical order and a spe- 
ciel section is devoted to the psychoso- 
matic approach to the sexual problem. 
The last chapter is an excellent discus- 
sion of the place the physician should 
take in a pre-marital examination and in 
pre-marital counseling. The finzl section 
is composed of 34 color plates which 
help diagnose common gynecologic ab- 
normalities. 

This book is highly recommended for 
all junior and senior medical students as 
well as for all practitioners. 


A PRIMER FOR DIABETIC PATIENTS. By Rus- 
sell M. Wilder, M.D. Cloth. Ninth edition. 181 
pages with 9 illustrations. Philadelphia and 
London: W. B. Saunders Company, 1950. $2.25. 
It has been said that the life expectancy of 

a diabetic varies with his knowledge of the 

disease. The ‘‘Primer’’ as a source of such infor- 

mation is current, clear, practical and simple. 

It is highly recommended to the diabetic patient 

and to the physician in their co-operative effort 

to maintain the patient's health. 
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AN ATLAS OF HUMAN ANATOMY. By Barry 
J. Anson, Ph.D. Cloth. 504 pages with 1301 
illustrations. Philadelphia and London: W. B. 
Saunders Company, 1950. $11.50. 


The field of human anatomy has been enriched 
by the addition of this beautiful atlas. The 
drawings by various well known medical illus- 
trators are certain to be well received by both 
students and teachers of anatomy. They are 
clear, complete and accurate though simple, 
esthetically appealing and free of confusing 
detail. Anatomic variations are given for cer- 
tain of the structures; these are of particular 
value to the surgeon. It is recommended that 
future editions make more liberal use of color. 
The text is held to a minimum, serving the proper 
function of merely amplifying the picture. The 
book is highly recommended to students, sur- 
geons and practitioners. 


THORACIC SURGERY. By Richard H. Sweet, 
M.D. Cloth. 334 pages with 155 illustrations 
by Jorge Rodriguez Arroyo, M.D. Philadelphia 
and London: W. B. Saunders Company, 1950. 
$10.00. 

Dr. Sweet's book is a masterpiece in its field. 
Beginning with an excellent section on the surgi- 
cal anatomy of the thorax, and following this 
with a generally useful chapter on general tech- 
nical considerations, the author then discusses 
clearly and in detail the various surgical pro- 
cedures. These are arranged anatomically and 
include sections on cardiac surgery and abdom- 
inal surgery by thoracic approach. The book is 
liberally illustrated with drawings of exceptional 
clarity by Dr. Arroyo, based on sketches from 
actual dissections and operations. The book is 
enthusiastically recommended to surgeons and 
students of surgery. 


PLASTIC AND RECONSTRUCTIVE SURGERY. By 
Ferris Smith, M.D. 895 pages with 592 figures. 
Philadelphia and London: W. B. Saunders 
Company, 1950. $15.00. 

Dr. Smith has presented a monumental work in 
the field of plastic surgery. The book covers 
the technique and principles of reconstructive 
surgery, based on current trends and the author's 
own extensive experience. The book is richly 
illustrated with over 1000 illustrations in the 
592 figures. These demonstrate surgical prob- 
lems, the technique of the repair, and results. 
There is included a section on general surgical 
procedures of value to all practitioners, as well 
as specialized sections of interest to the oral 
surgeon, the orthopedic surgeon, the oto-laryngol- 
ogist, the ophthalmologist, and of course the 
general surgeon. The book is most highly rec- 
ommended to all practicing surgeons and stu- 
dents of surgery. 

WORLD SURGERY 1950. Edited by Stephen A. 
Zieman, M.D. Cloth. 177 pages with 53 illus- 
trations. Philadelphia, London, Montreal: J. B. 
Lippincott Company, 1950. $6.00. 

This volume surveys the progress in the field 
of surgery through a review of the world liter- 
ature. It is the intention of the editor to acquaint 
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the surgeon with the advances in theory and 
practice brought forth by other surgeons through- 
out the world. Dr. Zieman has been succinct as 
well as comprehensive in this intent. The book 
will be found valuable as a reference to all 
students and clinicians, and is especially recom- 
mended to those working in surgery and the sub- 
specialties. 


ESSENTIALS OF OPHTHALMOLOGY. By Roland 
I. Pritikin, M.D. Cloth. 561 pages with 215 illus- 
trations. Philadelphia, London, Montreal: J. B. 
Lippincott Company, 1950. $7.50. 


Written for the non-specialist, this volume 
presents the entire field of ophthalmology in a 
concise and practical fashion. Broad and basic 
principles are stressed. The book is divided 
into two parts. The first deals with anatomy, 
physiology, examination and refraction of the 
eyes, including a section on industrial ophthal- 
mology. Part two deals with eye diseases. The 
book is well outlined and well illustrated. It 
will be found useful to the medical student and 
to the practitioner both for study and for refer- 
ence. 


THE MASK OF SANITY. By Hervey Cleckley, 
M.D. Cloth. Second edition. 569 pages. St. 
Louis: C. V. Mosby Company, 1950. $6.50. 


The second edition further elaborates upon 
the prime purpose of this work, the description 
of the psychopathic personality and the psycho- 
pathic patient. Dr. Cleckley has made an ex- 
haustive study of the field which results he 
reports in the only book of its kind. The book 
reads easily and is for the most part non- 
technical. The cases reported demonstrate the 
protean manifestations of the psychopathic pro- 
totype. The book is recommended to the inter- 
ested reader in both the lay and medical fields. 


NUTRITION IN HEALTH AND DISEASE. By Len- 
ra F. Cooper, M. H. E., Edith M. Barber, M. S., 
Helen S. Mitchell, M. S., and associate author 
Henderika J. Rynbergen, M. S. Cloth. 1lth 
edition. 688 pages with 133 illustrations. Phila- 
delphia, London, Montreal: J. B. Lippincott Com- 
pany, 1950. $4.00. 


Intended for the practical nurse, this book 
combines the principles and the practice of di- 
etetics. It has been written in a manner also 
suitable for the lay reader. Menus and recipes 
are presented for diet planning of infants, chil- 
dren, adults, the aged, the family as a whole 
and for various illnesses. The book is highly 
recommended to the practical nurse and dieti- 
tian, as well as to the housewife. The physician 
will find the book useful in prescribing diets to 
all types of patients. 

PARS PRO TOTO. By Alfred Peyser. Cloth. 196 
pages. Stockholm: Almquist and Wiksell, 1950. 
The function of this little book is explained 

in its subtitle: ‘‘Abbreviations in international 

medical literature including sister sciences in 
six languages.” These include English, German, 

French, £panish, Italian and Swedish. The book 

will be found useful to those doing research in 

the medical literature, and should be in all 
medical libraries. 
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SCHOOL NOTES 
FACULTY NEWS 

It is with pride that we welcome 
Dr. Roscoe C. Giles, Assistant Professor 
of Surgery, to The Chicago Medical 
School. He received his medical degree 
at Cornell University, College of Medi- 
cine in 1915. He interned at Provident 
Hospital, Chicago, and has been Senior 
Attending Surgeon there since 1925. He 
took leave of absence from Provident 
Hospital in 1930 to accept a fellowship 
from the General Education Board and 
the Julius Rosenwald Fund to go to 
Vienna for a period of eighteen months. 
Upon his return, he accepted a fellow- 
ship in Bone Pathology at the University 
of Chicago. Since 1938, Dr. Giles has 
been a Diplomate of the American Board 
of Surgery and in 1945, Dr. Giles was 
elected a Fellow of the American College 
of Surgeons. He is also a member of 
the American Medical Association and 
is a Founder-Fellow of the International 
College of Surgeons. In 1947, Dr. Giles 
was appointed Alternate Attending Sur- 
geon at the Cook County Hospital. 


Dr. Giles has contributed extensively 


to medical literature and is listed in 
“Who’s Who in Medicine in Illinois”; 
“Who’s Who in Medicine in America”; 
and “Who’s Who in Medicine in the 
World”. He has served as president of 
the John A. Andrew Clinical Society, 
Tuskegee, Alabama (1928) and of the 
National Medical Association (1936). 
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We would like to take this opportunity 
to welcome Dr. Phillip Shubik to the staff 
as Coordinator of the Cancer Teaching 
and Research Programs and as Assistant 
Professor of Surgery at The Chicago 
Medical School. 

Dr. Shubik was born in London in 
1921. He attended Oxford University 
where he received his Bachelor of Arts 
degree in 1940. He continued his studies 
at Oxford University and in 1948, he re- 
ceived his Doctor of Medicine degree. 
During the next year he served as In- 
terne and Junior Resident in the various 
hospitals in London as was the practice 
during the war. In 1944, Dr. Shubik was 
commissioned a Major in the British 
Army Medical Corps and was sent to 
India where he was Commander of a 
base hospital. In 1947, he returned to 
Oxford to resume his studies in the 
School of Pathology. During this period 
he was also Demonstrator in Pathology 
at the University. Dr. Shubik was award- 


ed his Ph.D. in Pathology in 1949. 

That same year he came to the United 
States and was appointed Instructor in 
Pathology at Northwestern University. 


In 1950, he came to The Chicago Medical 


At the present time Dr. Shubik is en- 
gaged in studying the mechanics of skin 
carcinogenesis. This is a continuation 
of previous work that he has been doing. 
He has had his previous papers pub- 
lished in the British Journal of Cancer. 
Dr. Shubik is a member of the Society 
of Pathology and Bacteriology of Great 
Britain, the Society of Experimental 
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Biology and Medicine and the American 
Association of Cancer Research. 
* * * * 

At the present time, Dr. George J. 
Scheff is working on two major projects. 
The first of these is concerned with cap- 
illary permeability studies in experiment- 
ally induced rheumatic fever-like condi- 
tions in rabbits. Such studies seem to be 
indicated because disturbances of capil- 
lary function may be a contributory fac- 
tor in the development of this disease. 
These capillary injuries are seemingly 
brought about by a toxic egent or allergic 
condition. These investigations are sup- 
ported by a grant of the Chicago Heart 
Association. : 

The second problem deals with the 
search for the possible existence of a 
splenic hormone. As test object the Bar- 
tonella muris infected rat was chosen. 
This infection in these animals remains 
latent unless splenectomy is performed. 
After splenectomy, a very severe anemia 
develops and a large number of animals 
die. Whether or not the absence of the 
spleen can be counteracted by the ad- 
ministration of splenic extract remains 
to be proved. If so, this would indicate 
that the extract contains some ingred- 
ient which replaces the extirpated spleen. 
The expense of this research is defrayed 
by a grant of Armour & Company. 

* * * * 

Dr. Israel Davidsohn, Professor and 
Chairman, Department of Pathology of 
The Chicago Medical School, and Direc- 
tor of Laboratories and _ Pathology, 
Mount Sinai Hospital, has been elected 
President-Elect of the American Society 
of Clinical Pathologists for 1950-51. 


NEW FACULTY APPOINTMENTS 
Department of Medicine 
Assistants in Medicine: Dr. Harold R. 
Kamenear, Dr. Herbert H. Krantz, 
Dr. Harry B. Lerner, Dr. Daniel L. 
Streicher, Dr. Samuel Solomon, Jr. 
Department of Neurology and 
Psychiatry 
Associate in Neurology: Dr. Louis Ber- 
lin, Dr. Bernard Skorodin. 
Instructor in Psychiatry: Dr. Charles 
F. Samelson, Dr. Harold Klehr. 
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Department of Pediatrics 

Instructor in Pediatrics: 
Cherwitz. 

Assistant in Pediatrics: Dr. Hyman S. 
Gordon, Dr. Jack W. Gaines. 

Department of Physiology and 
Pharmacology 

Instructor in Pharmacology: Dr. Rus- 

sell O. Hanson. 
Faculty Promotions: 

Dr. David Cohen — Professor of Der- 
matology. 

Dr. Donald H. Atlas—Associate Pro- 
fessor of Medicine. 

Dr. Irving Siegel—Associate Professor 
of Obstetrics. 

Dr. Kurt Stern—Assistant Professor of 
Pathology. 

Dr. Morris Goldenberg—Assistant Pro- 
fessor of Pathology. 

Dr. Paul H. Kopper—Assistant Profes- 
sor of Microbiology and _ Public 
Health. 

Dr. David B. Radner—Assistant Pro- 
fessor of Medicine. 

Dr. Meyer J. Steinberg—Assistant Pro- 
fessor of Medicine. 


Dr. Gordon 


The Faculty and Alumni Associa- 
tion extend their heartfelt sympathy 
to the families and friends of these 
honored dead: 

Dr. Frank F. Smejkal — Associate 
Professor of Medicine. 

Class of 1899 — Dr. Peter J. Latz of 
Chicago, Illinois. 

Class of 1922 — Dr. Paul E. Thal of 
Zion, Illinois. 

Class of 1933 — Dr. George H. Flick- 
inger of Hopedale, Illinois. 

Class of 1908—Dr. William F. Schaf- 
fer of Chicago, Illinois. 


A grant in the amount of $3,000 from 
the White Laboratories of Newark, New 
Jersey, has been made for use in cardio- 
vascular research. It will be adminis- 
tered by Dr. Aldo A. Luisada, Director 
of the Program of Cardiology of The 
Chicago Medical School. 

* * * * 

Arrangements are being made for the 
second annual Maurice Oppenheim ~Me- 
morial lectureship which is to be held at 
Kling Auditorium on January 26th with 


The Quarterly 


Doctor Karl Menninger of the famed 
Menninger Clinic as guest speaker. This 
lecture is sponsored by the Alpha Rho 
Chapter of the Phi Lambda Kappa Fra- 
ternity. 


ALUMNI NEWS 
Class of 1950 

Congratulations are in order to Dr. 
and Mrs. Abraham Ludwig on their mar- 
riage on September 2, 1950, in Brooklyn, 
New York. 

Best wishes to Dr. and Mrs. Alfred 
Greenberg on their marriage on June 24, 
1959, in Chicago, Illinois. 

Congratulations to Dr. and Mrs. Philip 
Oransky on the birth of a son, Steven 
Alan on October 9, 1950. 

Class of 1947 

Congratulations to Dr. and Mrs. Je- 
rome A. Ehrlich on the birth of a son, 
Richard Smythe, on May 18, 1950. 

Dr. Edward R. Svetkey announces the 
opening of his office for the general prac- 
tice of Medicine and Surgery in Kenel- 
worth Gardens, Scarsdale, New York. 
Class of 1946 

Congratulations to Dr. and Mrs. Alan 
C. Siegel on the birth of a daughter, 
Paula Wyrene on October 12, 1950. 

Dr. Melvin F. Herman announces the 
opening of his offices in Bayside, Long 
Island, New York. 

Class of 1941 

Dr. Arnold S. Block announces the 
opening of offices for the practice of Psy- 
chiatry at 634 North Grand Boulevard, 
St. Louis, Missouri. 

Class of 1940 

Congratulations to Dr. and Mrs. Sid- 
ney Greenberger on their marriage in 
Chicago. 

Class of 1933 

Congratulations to Dr. and Mrs. George 
Altbach on the birth of a daughter, Gail, 
on August 11, 1950. 


STUDENT NEWS 

Class of 1951 

Congratulations are in order to David 
Baker on his being awarded the third 
year’ scholarship for the highest aca- 
demic standing in his class. 

Congratulations are extended to the 
following seniors on their marriages: 
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Jerry J. Cohen to Miss Ruth Goldstein 
of Chicago. 


Jesse Schessel to Miss Nanette Siegel 
of Chicago. 

Best wishes to Al. Schwartz on his en- 
gagement to Miss Gloria Bell. 

Best wishes to Perry Gross on his mar- 
riage to the former Miss Harriet Bern- 
stein of Waterloo, Iowa, on June 18, 1950. 

Congratulations to Larry Berger on his 
marriage to Miss Beatrice Neuringer. 

Best wishes to Mr. and Mrs. Sherwin 
Lutz on the birth of Karen Tobey on 
November 18, 1950. 

Class of 1952 

We wish to take this opportunity to 
extend our congratulations to Miss Marie 
Sathmary and Mr. Robert Katz, both of 
the Class of 1952, on the announcement 
of their engagement. Mr. Katz and the 
future Mrs. Katz are both of Brooklyn, 
New York. 

After a long wait, Lloyd Paul has fin- 
ally decided to take the step and an- 
nounces his engagement to Miss Doris 
Siegel of Detroit. Congratulations. 

Congratulations to Milton Arnold on 
his marriage to the former Miss Sylvia 
Stillerman of Chicago on December 23, 
1950. 

Best wishes are also extended to Bern- 
ard Penner on his marriage to the for- 
mer Miss Natalia Skud of Chicago which 
was also on December 23, 1950. 

Class of 1953 

Contgratulations to Sander Breiner on 
his engegement to Miss Beatrice Oboler 
of Chicago. 


ASSOCIATION AND 


MEDICAL 


OF INTERNES 
STUDENTS 


The Association of Internes and Med- 
ical Students continued to lead a very 
active existence at The Chicago Medical 
School throughout the entire past quar- 
ter. Its first meeting was held only two 
days after the quarter began and served 
to introduce the new freshmen class to 
the organization. Dr. Peter Gaberman, 
advisor to AIMS, addressed the meeting. 
He praised the organization’s fight for 
better conditions for internes and med- 
ical students and said the popularity of 
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AIMS was the result of its continuing to 
meet the need of medical students and 
internes for an independent organization 
to represent them and express their 
views. 

AIMS inaugurated a series of lectures 
on important scientific and medical sub- 
jects with the appearance of Dr. Lester 
Dragstedt, world famous surgeon. Dr. 
Dregstedt spoke on the subject, “The 
Physiology of the Gastric Secretions and 
Its Relationship to the Ulcer Problem.” 

On the lighter side, the CMS and Illin- 
ois Chapters jointly sponsored a very 
successful AIMS “Turkey Gobble” 
Thanksgiving Dance. 

There were several meetings devoted 
to pre-convention discussions of AIMS 
policy and delegates were then elected to 
the National Convention which this year 
was held at Howard Medical School, 
Washington, D.C., December 26-29. 


STUDENT AMERICAN MEDICAL 
ASSOCIATION 


As a young organization the Chicago 
Medical School Chapter of S. A. M. A. 
has been actively expanding its educa- 
tional program of lectures and motion 
pictures. Recently Drs. Rosenthal, Bet- 
tag, Levine, and Newitt, all of whom are 
prominent in the field of tuberculosis 
control, engaged in a lively panel dis- 
cussion on “The Efficacy of B. C. G.” 
On November 29, 1950, Dr. Oliver Field, 
Director of the Bureau of Investigation 
of the A.M.A., presented a lecture on 
“Quackery, Medical Fads and Fakes.” 


Representatives from twenty-five med- 
ical schools are expected to attend a con- 
vention launching the national organiza- 
tion. This first annual convention is 
to be held in Chicago during the Christ- 
mas interim. A national constitution will 
be written and plans for the future role 
of this organization are to be formu- 
lated. 

At a recent election, Jerry Gold was 
elected president and will represent the 
chapter at the convention. Walter Gries- 
bach is vice-president, Norman Bacher 
is secretary, and Donald Behr is treas- 
urer of the organization. 


The Quarterly 


3 
+ 
= 
= 
“ily 
a 


